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ABSTRACT 
 
 
STUDENT ASSISTANCE PROGRAM OUTCOMES  
 
OF STUDENTS AT RISK FOR SUICIDE 
 
 
 
 
 
 
 
By 
 
Virginia Sue Biddle 
 
August 2008 
 
 
 
Dissertation Supervised by Associate Professor L. Kathleen Sekula 
 
 The purpose of the study was to examine relationships between participation in 
Pennsylvania’s Student Assistance Program (SAP) and educational outcomes (academic 
performance, promotion/graduation status, attendance, suspension, and policy violations) 
of students at risk for suicide.  The methodology was based on the Framework for 
Program Evaluation in Public Health, while the theoretical framework was Jessor’s 
Protection-Risk Model.  A retrospective analysis was performed using existing SAP data 
maintained by Pennsylvania’s Department of Education.  Binomial and multinomial 
logistic regressions were performed.   
 Being referred and participating in the SAP due to suicidal ideation, gesture, or 
attempt predicted fewer drug and alcohol policy violations and fewer suspensions since 
first being referred to the SAP.  However, being referred and participating in the SAP for 
suicidality and problems that they reported themselves predicted continued violations of 
drug and alcohol policies.  Perhaps these students used drugs and alcohol to self-
 v 
medicate.  The service that was the most statistically significant in predicting decreased 
drug and alcohol policy violations and decreased suspensions for students at risk for 
suicide was assessment by a licensed drug and alcohol provider.  Placement in an 
alternative school, such as a school for youth with disciplinary problems, and children 
and youth services provided by community agencies (investigation of alleged abuse, 
foster care, etc.) were also highly associated with fewer drug and alcohol policy 
violations.  Outpatient drug and alcohol treatment predicted promotion to the next grade 
or graduation from high school for these students.   
 The results of this study must be communicated to school personnel and other key 
stakeholders, including service providers, since money continues to be spent on the SAP.  
Future analyses at the county level based on metropolitan and economic status, as well as 
gender and ethnicity, must be performed.  Intervention studies of services are also 
needed.  Furthermore, outcomes for students who participated in the SAP must be 
compared to those of students who did not need to be referred to the SAP.  The ultimate 
goal is for the SAP to become an evidence-based prevention program. 
 
 vi 
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PREFACE 
 
 
 
The tragedy of youth suicide is expressed in the following writing by my 16 year 
old nephew one week before his death by suicide: 
“Unfortunately life and death is a package that comes together.  To live you must 
also die.  You do not have a choice.  You do have the luxury to take your own life 
if you do not like it.  That may not always be the answer.  That just depends on 
the way you feel about life.  If you stand for hope then give life a chance, but if 
you do not want it then maybe death is what should become of you.” 
Youth suicide results in the loss of young life and severe grief.  During the late 1990s, it 
was recognized in the United States as a major public health problem.  At that time U.S. 
Surgeon General David Satcher, MD, PhD, stated that the promotion of mental health for 
all citizens of America will require scientific know-how, but, even more importantly, a 
scientific resolve to make the needed investment (U.S. Department of Health and Human 
Services, 1999).  As a survivor of my own nephew’s suicide, my resolve is to implement, 
evaluate, and improve youth suicide prevention programs.  I decided to accept the 
professional challenge of preventing suicide by completing the following steps: 
• Becoming a Pediatric and Family/Psych Mental Health Nurse Practitioner 
so that I can understand and carry out clinical interventions to prevent suicide, 
and  
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• Investing in nursing doctoral studies so that I can understand and perform 
the research aspects of suicide prevention and program evaluation. 
 My efforts began in 1997 with the creation, implementation, and evaluation of an 
adolescent suicide risk assessment training program for graduate nurse practitioner and 
nurse midwife students.  Another effort involved the training of college professors and 
public school personnel in the recognition and referral for evaluation of students at risk 
for suicide.  In the year 2000, I was asked by the Philadelphia School District, my 
employer at the time, to become a representative on the work group that was creating 
Pennsylvania’s youth suicide prevention plan.  Today I continue to serve on the advisory 
and monitoring committees involved in the implementation of the plan.  
 The Director of Safe Schools in the Department of Education of the 
Commonwealth of Pennsylvania informed me that the state maintains a database that 
contains data from the Student Assistance Program (SAP) for all public high schools 
across the state.  The purpose of the program is to address behavioral barriers to 
educational success so that students may remain in school, achieve, and advance 
(Commonwealth of Pennsylvania, 1998).  Suicide risk is one of the reasons that students 
may be referred to the SAP.  The Director of Safe Schools informed me that no analyses 
of SAP data for students at risk for suicide had been conducted, and she suggested that I 
use the data for dissertation work.  Because the program is the state’s only solution for 
suicide prevention, and because no type of evaluation concerning suicidal students has 
ever been completed, I accepted her offer.   
 My vision for my career is to become a researcher/suicidologist who establishes 
and/or evaluates programs that prevent youth suicide.  The proposed research contributes 
to this vision by allowing me to achieve the following goals:  (1) evaluate outcomes for 
Pennsylvania's Student Assistance Program (SAP) by studying existing 
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services/interventions that are designed to address psychosocial risk factors and prevent 
suicide, (2) add to the nursing knowledge base by determining whether programs such as 
the SAP may be helpful in improving the school functioning of suicidal adolescents, and 
(3) perform future intervention studies of services/interventions that have the strongest 
relationships to improved educational outcomes. 
 This dissertation proposal is the result of my efforts to create and implement a 
study of SAP data focusing on students at risk for suicide across the state.  It is dedicated 
to my nephew and the other youth in Pennsylvania who died by suicide. 
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I.  Introduction 
A.  Purpose/Specific Aims 
The purpose of this study was to examine relationships between participation in 
the Student Assistance Program (SAP) of the Commonwealth of Pennsylvania and 
educational outcomes for students at risk for suicide.  Outcomes were examined for 
students referred to the SAP for psychosocial risk factors for suicide.  SAP is a 
nationwide mandated program in public schools. The proposed study was the first  
step towards:   
(1) providing information about the quality of SAP data, and 
(2) determining if SAP participation impacts educational outcomes associated with 
risk for suicide. 
No studies have ever examined SAP data at the case level.  This is unacceptable 
because the SAP is Pennsylvania’s proposed solution for saving the lives of a valuable 
resource—its youth.  Thus, relationships between reason for referral, participation in 
recommended services, and educational outcomes must be examined.  Results will be 
shared statewide and nationally. 
 The SAP has been funded for 20 years, and continues to be funded even though 
just two local studies, and no studies statewide, have examined outcome data.  
Relationships between reasons for referral, participation in the SAP, and educational 
outcomes for students have never been examined.  In addition, no studies have evaluated 
the quality of the data collected.  We must ensure that funds are being spent on a program 
that has positive outcomes.  This study is the first step towards that objective.   
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 The methodology that guided this study was the Framework for Program 
Evaluation in Public Health that is recommended by the Centers for Disease Control and 
Prevention (1999).  The framework includes the following steps (Table 1).   
Table 1.  Steps in Program Evaluation 
Step Description 
1. Engage stakeholders. • Primary users of the evaluation. 
• Persons affected by or involved in the 
SAP. 
 
2. Describe the characteristics of the 
program. 
 
• Need for the program, 
• Expected effects of the program. 
• Activities. 
• Resources. 
• Stage of the program. 
• Context. 
• Logic model of the program. 
 
3. Focus the evaluation design: 
 
• Purpose of the evaluation. 
• Users and uses of the results. 
• Questions to be asked. 
• Methods. 
• Agreements. 
 
4. Gather credible evidence. 
 
• Indicators. 
• Sources. 
• Quantity. 
• Quality. 
• Logistics. 
 
5. Justify conclusions. 
 
• Analyses and synthesis. 
• Interpretation. 
• Standards. 
• Judgment. 
• Recommendations. 
 
6. Ensure use and share lessons learned. 
 
• Design. 
• Preparation for the evaluation. 
• Feedback. 
• Follow-up. 
• Dissemination. 
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The framework also includes a set of 30 standards for determining if the 
evaluation was effective.  Standards are organized into the following four groups: 
• Utility (the evaluation serves the information needs of intended users). 
• Feasibility (the evaluation is realistic, prudent, diplomatic, and frugal). 
• Propriety (the evaluator behaves legally, ethically, and with regard for the welfare 
of those involved and those affected). 
• Accuracy (the evaluator reveals and conveys technically accurate information). 
Results of this study will be provided to the following key stakeholders: 
• SAP experts in the Departments of Health, Education, and Public Welfare. 
• Administration and staff of public high schools across the Commonwealth of 
Pennsylvania. 
• Pennsylvania’s Youth Suicide Prevention Monitoring and Advisory Committees. 
• County suicide prevention teams within the Commonwealth of Pennsylvania. 
• The Pennsylvania Child Death Review Team (CDRT) charged with preventing 
deaths of children and adolescents through 19 years of age. 
• The National Maternal Child Health Center for Child Death Review. 
• The Pennsylvania Association of Student Assistance Professionals (PASAP). 
• The National Student Assistance Association (NSAA). 
• The American Association of Suicidology 
• The American Psychiatric Nurses Association 
• Funders of this study, including: 
o Sigma Theta Tau, Xi Chapter 
o National Association of Pediatric Nurse Practitioners (NAPNAP) Foundation 
o NAPNAP Pennsylvania Delaware Valley Chapter 
The primary investigator is a member of the suicide prevention committees, the 
CDRT;  PASAP; the American Association of Suicidology; Sigma Theta Tau, Xi 
Chapter; NAPNAP; and NAPNAP Pennsylvania Delaware Valley Chapter. 
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Results of this study may also provide the beginning of a scientific knowledge 
base for those nurses who are SAP team members and for others team members.  Since 
the art of nursing is based on its science (Parse, 1999), knowledge concerning the 
association between participation in the SAP and outcomes of the program can be used in 
practice by nurses and nurse practitioners who must recommend and provide effective 
services, evaluate educational outcomes, and serve as key members of multidisciplinary 
SAP teams. 
The specific aim of the study is to identify significant predictors of outcomes for 
suicidal students and other students who were referred to and participated in the SAP. 
 Hypotheses are as follows:  Students who participated in the SAP, whether 
for suicidal ideation, gesture, or attempt or not, demonstrated improved educational 
outcomes dependent upon:  (1) reason for referral, (2) type of service, (3) county 
geographic status, and (4) referral to the SAP during a previous grade. 
B.  Background and Significance 
Nationally, suicide is the third leading cause of death for youth 15 through 19 
years of age (National Center for Health Statistics, 2004).  Suicide rates in the United 
States for youth in this age group decreased from 1999 to 2003, but increased from 2003 
to 2004 (Table 2) (Centers for Disease Control and Prevention, National Center for Injury 
Prevention and Control, 2005; Pennsylvania Department of Health, n.d.).  Although the 
rate of suicide in Pennsylvania for youth 15 through 19 years of age was less than the 
national rate in 1999 through 2001, it was higher than the national rate in 2002 and 2003.  
The number of deaths by suicide for 15 through 19 year olds in Pennsylvania rose from 
60 in 2000 to 66 in 2001 to 72 in 2002 and 2003 (Pennsylvania Department of Health, 
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n.d.).  It decreased by only 5 from 2003 to 2004 (to 67), by 10 from 2004 to 2005 (to 57), 
and by 7 from 2005 to 2006 (50).  Each death is one too many (Table 2) . 
Table 2.  Comparison of Suicide Rates in the United States and Pennsylvania 
  Suicide Rates per 100,000 Youth* 
 
15 – 19 Years of Age 
Location 1999 2000 2001 2002 2003 2004 2005 2006 
United States 8.04 8.02 
() 
7.93 
() 
7.43 
() 
7.26 
() 
8.20 
() 
6.85 
() 
N/A 
Pennsylvania 7.60 7.10 
() 
7.50 
() 
8.10 
() 
8.00 
() 
7.30 
() 
6.20 
() 
5.40 
()  
Note.  Arrows indicate an increase or decrease compared to the previous year.   
N/A – national rate for 2006 is not available at this time. 
* 95% confidence interval. 
 
Since any incident of suicide is unacceptable, Healthy People 2010: 
Understanding and Improving Health  (U.S. Department of Health and Human Services, 
2000), targets suicide attempts of youth.  Based on data from the Youth Risk Survey 
Surveillance System, the 12-month baseline average rate of suicide attempts in 1999 for 
youth in grades 9 through 12 was 2.6%.  Thus, objective 18-2 focuses on reducing this 
rate to 1%.  Objective 18-1 focuses on reducing the suicide rate for all ages combined 
from the rate of 11.3 per 100,000 in 1998 to 5.0 per 100,000 by the year 2010. 
C.  Definition of Terms 
This study focused on students who have been referred to the SAP for suicide 
ideation, gestures, or attempts.  Suicide occurs as a result of poisoning, suffocation, or 
death from injury, with evidence that the cause of death was self-inflicted and the person 
intended to kill him or herself (O'Carroll et al., 1996).  This is the meaning of suicide for 
this study.   
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Suicidal ideation refers to any self-reported thoughts about engaging in suicide-
related behavior (O'Carroll et al., 1996).  Suicide-related behavior is behavior that may 
result in self-injury.  One of the following conditions must be met:  (1) implicit or explicit 
evidence exists that the person intended to kill himself or herself (suicidal acts), or (2) he 
or she wished to use the appearance of intent to kill himself or herself to attain some 
other end.  The second condition is referred to as instrumental suicide-related behavior.  
Other authors have referred to it as gestures.   
The meanings of suicide ideation, gestures, and attempts for this study are: 
• Dependent upon the personal meaning of the terms to individual SAP team 
members.  
• Based on the SAP variable “referral reason” which contains one or more reasons 
why a student was referred to the SAP.  The referral reason for students at risk for 
suicide is suicide ideation, gesture, or attempt. 
 D.  Theoretical Framework 
A theme that is woven throughout the National Strategy for Suicide Prevention:  
Goals and Objectives for Action (U.S. Department of Health and Human Services, Public 
Health Service, 2001)  is focused on reducing risk factors and promoting protective 
factors.  The Protection-Risk Model focuses on these factors (Jessor, 1991; Jessor, 
Turbin, & Costa, 2003) (Figure 1).   
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Figure 1. Interrelated Conceptual Domains for Risk Factors and Protective Factors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From “Risk Behavior in Adolescence:  A Psychosocial Framework for Understanding and Action, by R. 
Jessor, 1991, Journal of Adolescent Health, 12, p. 602.  Copyright 1991 by the Society for Adolescent 
Medicine.  Reprinted with permission of the author. 
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The model includes the following concepts:  
• Risk factors are conditions or agents that increase the likelihood of problematic 
behavior and negative outcomes (Jessor, 1991; Jessor et al., 2003).  According to 
the Education Development Center, Suicide Prevention Resource Center, and the 
Substance Abuse and Mental Health Services Administration (n.d.a.), risk factors 
may be associated with or lead to suicide.  In other words, youth who possess the 
risk factors are at increased risk for suicidal behavior compared to youth who do 
not possess the risk factors.  Specific educational risk factors for suicide include 
psychosocial factors such as school status and poor school work (Thompson & 
Eggert, 1999).  Risk factors may also vary between different cultural groups 
(Goldston et al., 2008).  In the United States, these groups include American 
Indian, Alaska Native, Asian American, Pacific Islander, Latino, African-
American, and Whites.  This was demonstrated by Borowsky et al., who analyzed 
data from the 1995 National Longitudinal Study of Adolescent Health to identify 
risk and protective factors for suicide attempts among Black, Hispanic, and White 
adolescents.  Identified risk factors included the following: 
o Previous suicide attempt, violence perpetration, violence victimization, 
alcohol use, marijuana use, and school problems for all races and both 
genders, 
o Suicide or suicide attempts of friends, somatic complaints, history of mental 
health treatment, and other illicit drug use for Black, Hispanic, and White 
females, and 
o Same-sex romantic attraction and carrying weapons at school for males. 
 
Additional research concerning cultural risk factors is greatly needed. 
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• Protective factors buffer or moderate the impact of risk factors, decreasing the 
likelihood of problem behaviors (Jessor, 1991; Jessor et al., 2003).  They reduce 
the likelihood of suicide (Education Development Center, Inc., Suicide Prevention 
Resource Center, Substance Abuse and Mental Health Services Administration, 
n.d.a.).  Protective factors are quite varied and include behavioral and attitudinal 
characteristics, as well as attributes of culture and environment (Pultchik & Van 
Praag, 1994).  The resistance they provide to suicide is not permanent.  Therefore, 
programs that protect against suicide must be ongoing (Education Development 
Center, Inc., Suicide Prevention Resource Center, Substance Abuse and Mental 
Health Services Administration, n.d.a.).  Protective factors that are educational in 
nature include quality schools, teacher interest in students, and parental value on 
achievement (Jessor, 1991; Jessor et al., 2003).  Protective factors also vary 
among cultural groups, including American Indians, Alaska Natives, Asian 
Americans, Pacific Islanders, Latinos, African-Americans, and Whites in the 
United States (Goldston et al., 2008).  For example, Borowsky et al. (2001) 
identifies the following protective factors for suicide attempts among Black, 
Hispanic, and White adolescents: 
o Perceived parent-family connectedness for White, Black, and Hispanic males 
and females, 
o Emotional well-being for females, 
o Connectedness with school for Hispanic and White males and females, 
o A high grade point average for males, 
o Religiosity for Black males, 
o More people living in the household for Black males, 
o High parental expectations for achievement for some males, and 
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o Presence of parents at key times and emotional counseling by the school 
district for Hispanic girls.   
Additional research concerning cultural protective factors is needed. 
• Risk behaviors are behaviors that may compromise psychosocial development, 
such as school dropout and suicide attempts (Jessor, 1991).   
• Risk outcomes are the result of risk behaviors and may compromise health and 
life.  They include school failure, depression, and suicide. 
Risk and protection are important concepts in the training of SAP team members.  
Objectives for training include gaining an understanding of risk factors that can lead to 
suicide and other mental health concerns, risk and protective factors in adolescent 
development, including those that impact student behavior, and to learn to help students 
with at-risk behaviors succeed in school (Commonwealth of Pennsylvania, Departments 
of Education, Health, and Public Welfare, Network for Student Assistance Services, 
2006).   
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II.  Literature Review 
A.  Risk Factors for Adolescent Suicide 
Recognition of risk factors is one of the most important endeavors in decreasing 
the incidence of suicide (Pfeffer, 2002).  While students may be referred to the SAP for 
suicide risk alone, they may also be referred for psychosocial risk factors that may lead to 
suicide as they accumulate.  These risk factors may be classified as educational issues; 
familial, socioenvironmental, and contextual factors; personal characteristics; adverse life 
circumstances, and factors associated with rural/urban influences.  Studies contained in 
the literature review have been classified based on their primary focus, but some studies 
include findings that apply to more than one category.  Due to cultural variations, only 
studies of youth in the United States, including rural and urban areas, are discussed. 
1.  Educational Factors 
Over the past two decades, the results of several studies indicate that poor 
educational outcomes may be associated with (correlates) or act as risk factors for 
suicide.  In addition, poor educational outcomes may be consequences of or associated 
with mental disorders.  These studies are discussed in this section.  In summary, 
educational risk factors that have statistically significant relationships to suicide risk 
include the following:   
• Poor school performance 
• Self- and parental dissatisfaction with grades 
• Lower GPA than students who were not at risk for suicide 
• Failing or repeating a grade 
• Missed school days 
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• Greater likelihood of dropping out of school compared to other students 
• Having dropped out of high school 
• More unmet school goals compared to other students 
• Spending fewer afternoons and evenings doing homework compared to other 
students 
• Suspension 
• Not being in school or not working (“drifting”) 
• Not going to college 
• Being female and not expecting to attend college when the student’s mother did 
attend college 
• Disciplinary crises 
• Conduct disorder combined with disruptive behavior at school 
• Carrying a weapon at school 
• School related problems in general 
• Being a bully, victim, or bully-victim 
(Borowsky et al., 2001; Centers for Disease Control and Prevention, 1995; Field, 
Diego, & Sanders, 2001; Gould, Fisher, Parides, Flory, & Shaffer, 1996; Klomek, 
Marrocco, Kleinman, Schonfeld, & Gould, 2007; Lewinsohn, Rohde, & Seeley, 1993; 
Mazza & Eggert, 2001; Shah, Hoffman, Wake, & Marine, 2000; Slap, Vorters, 
Chaudhuri, & Centor, 1989; Thompson, Moody, & Eggert, 1994; Watt & Sharp, 
2001). 
One and one-half decades ago, Slap et al. (1989) surveyed 13 to 19 year olds (n = 
56) who were hospitalized at the Children’s Hospital of Philadelphia for medical 
complications resulting from suicide attempts.  Participants completed self-administered 
instruments, including the Medical and Social-History Questionnaire.  Responses were 
compared to those of a control group (n = 248) that included adolescents hospitalized for 
acute illnesses unrelated to suicide attempts.  Univariate analysis demonstrated that poor 
school performance was associated with attempted suicide. 
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During 1990 through 1993, suicide was the second leading cause of death among 
adolescents in the state of Oregon (Centers for Disease Control and Prevention, 1995).  In 
1997, the Oregon state legislature mandated that hospitals treating children less than 18 
years of age for injuries resulting from suicide attempts report the attempts to the State 
Health Division.  An analysis of the data contained in the Oregon Adolescent Suicide 
Attempt Data System for years 1988 through 1993 revealed that school-related problems 
were one of the most commonly reported reasons for suicide attempts.  
The purpose of a survey conducted in the early 1990s was to identify 
psychosocial risk factors associated with past suicide attempts (Lewinsohn et al., 1993).  
The sample included 1,710 adolescents age 14 to 18 years who were interviewed using an 
adaptation of the Schedule for Affective Disorders and Schizophrenia for School-Age 
Children (K-SADS) and the interviewer-rated Hamilton Depression Rating Scale.  Both 
instruments contained questions concerning grade point average (GPA) for the previous 
school term and perceived adequacy of performance.  Measures of academic difficulties, 
including self- and parental satisfaction with grades, as well as missed school days, had 
strong statistically significant associations with past suicide attempts. 
Another study conducted in the mid-1990s included a survey of 14 through 19-
year-old students in grades 9 through 12 from 5 urban high schools (Thompson et al., 
1994).  The researchers hypothesized that key psychosocial risk factors of potential high 
school dropouts would distinguish those potential dropouts who experienced high 
suicidal ideation (n = 43) from students who did not.  Survey data of potential dropouts 
who experienced high suicidal ideation were compared to data obtained from a randomly 
selected sample of high risk youth (n = 43) and “typical” youth who did not experience 
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high suicidal ideation (n = 42).  Subjects completed the High School Questionnaire 
(HSQ), a self-report instrument that measures risk and protective factors.  Students 
experiencing high ideation perceived a greater likelihood of dropping out of school and 
described more unmet school goals compared to youth in the two other groups.   
In the mid-1990s, Gould et al. (1996) performed case-control, psychological 
autopsies on 120 adolescents who died by suicide in the states of New York, New Jersey, 
and Connecticut.  They were matched to 147 community control participants.  
Information about youth who died was obtained from parents or adult household 
members, while information about controls was obtained from subjects themselves.  The 
Coddington Life Event Schedule for Children and Adolescents was used to assess the 
occurrence of life events three months prior to the suicide.  Disciplinary crises contained 
on this instrument included suspension(s) from school and other trouble at school.  
Several questions were also asked about difficulties in school, including suspensions 
within three months of death (for deceased youth) or time of assessment (for the control 
group), ever having failed a grade, or having dropped out of high school.  For both 
groups, several assessment questions addressed difficulties in school, including failing a 
grade, suspension within three months of assessment or death, and having dropped out of 
high school.  One of the most notable risks for suicide was derived from school-
associated problems.  When compared to controls, suicide victims were more likely to 
have had a history of difficulties in school (n = 63), including failing a grade (n = 25), 
being suspended from school (n = 16), dropping out of school (n = 22), not being in 
school or working (“drifting”) (n = 20), and not going to college (n = 37).  Failing a grade 
was a risk factor for suicide for Caucasian youth only.  Disciplinary crises (for African 
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Americans and Caucasians only) and school or work problems increased the risk of 
suicide without any significant interactions with youth psychopathology.   
Several studies were conducted in the late 20th and early 21st centuries.  For 
example, Shah, Hoffman, Wake, and Marine (2000) performed a case-control study of 
adolescents in Colorado who died by suicide between 1991 and 1993 by using a firearm 
(n = 36).  They compared the deceased youth to matching community controls that 
attended the same high school as the deceased and were of the same gender and age.  
Controls were identified by staff at the schools attended by the deceased youth.  Among 
youth who had conduct disorder, disruptive behavior at school that required a parent to be 
called in was identified as an independent risk factor for suicide by firearm.  The 
presence of disruptive behavior in the deceased was statistically significant compared to 
controls in identifying youth at risk for suicide by firearm.  According to the authors, 
disruptive behavior might be particularly useful for identifying youth at high risk for 
suicide by firearm.  School behavior of controls was not discussed.  
 The purpose of another study was to identify risk and protective factors for 
suicide attempts among White, Black and Hispanic male and female adolescents 
(Borowsky et al., 2001).  Data from the 1994-1995 National Longitudinal Study of 
Adolescent Health was analyzed.  The sample included 13,110 7th through 12th graders 
who completed two in-home interviews that were conducted approximately eleven 
months apart (time one and time two).  Individual, family, and community factors that 
protected against or predicted suicide at the time of the second interview (time two) were 
examined.  School problems were a risk factor for all ethnic groups.  Carrying a weapon 
at school predicted suicide attempts for Black females and males across ethnic groups.  
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Repeating a grade predicted suicide attempts among Hispanic girls.  Protective factors 
included high grade point averages (for all youth except Black and Hispanic girls), 
counseling services at school (for Hispanic girls), and school connectedness (for Hispanic 
and White girls and boys).  
 Birmaher et al. (2004) surveyed children and adolescents diagnosed with major 
depressive disorder (MDD) (n = 71), youth who had high risk for major depressive 
disorder (at least one first- or second-degree relative had childhood onset bipolar, 
psychotic, or recurrent depression, n = 54), and healthy controls (n = 48) and their 
parents.  The purpose of the study was to compare psychosocial functioning, including 
school performance and behavior, among the various groups of students.  The survey was 
conducted using the Psychosocial Schedule (PSS), a semi-structured interview that 
assesses school performance as well as parent-child, marital, and peer relationships.  
Youth diagnosed with MDD had more statistically significant problems with academic 
achievement and school behavior compared to both youth at high risk for MDD and 
healthy controls.   
Mazza and Eggert (2001) compared the weekly activities of four groups of 
students:  (1) typical youth at risk for suicide, (2) potential high school dropouts at risk 
for suicide, (3) typical youth not at risk for suicide, and (4) potential high school dropouts 
not at risk for suicide.  Subjects attended seven urban public high schools in the Pacific 
Northwest and were enrolled in grades 9 through 12 (n = 1,286).  Data from the 
Reconnecting Youth Prevention Research Program, designed to prevent school dropout, 
suicidal behaviors, and drug abuse, were used for the study.  Almost one-third (30.1%) of 
typical students (groups 1 and 3) and over one-third (39.4%) of potential high school 
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dropouts (groups 2 and 4) were at risk for suicide.  These students spent fewer afternoons 
and evenings doing homework compared to students not at risk for suicide. 
In another study published in the early 2000s, Field, Diego, and Sanders (2001) 
surveyed 88 high school seniors in order to formulate a risk profile that would identify 
adolescents who need to be screened for suicide risk.  The researchers used a 181-item 
self-report questionnaire that included a 4-point Likert scale (grades ranging from A to 
D) to measure grade point average (GPA).  Eighteen percent of the subjects reported 
suicidal ideation.  GPA was significantly lower in this group compared to students who 
did not report suicidal ideation. 
Watt and Sharp (2001) examined social strains according to gender that contribute 
to suicidal behavior.  They analyzed data from the 1994-1995 National Longitudinal 
Study of Adolescent Health (Add Health) for 19,000 adolescents.  Data were collected 
using computer-assisted interviews and self-report questionnaires.  The dependent 
variable was attempted suicide, and predictor variables included academic achievement 
and self-expectation for attending college.  Females were more likely to attempt suicide if 
they were downwardly mobile compared to their mother in terms of education (subjects 
did not expect to attend college while their mothers did attend college) or if they had poor 
academic performance.  Having close friends was also positively associated with suicide 
attempts for females.  This finding may indicate that friends can actually encourage 
suicide attempts among females.  In addition, friendship networks among females may 
encourage expression of emotional distress, heighten perceived severity of adolescent 
strain, and encourage drastic responses such as suicide.  For males, not expecting to 
attend college was a significant predictor of suicide attempts.   
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 Klomek et al. (2007) surveyed 2,342 9th through 12th graders in six New York 
State high schools to assess the link between depression, suicide attempts, and suicidal 
ideation, and bullying.  The sample included students who were and were not bullies, 
victims, or both bullies and victims (bully-victims).  Instruments included the Beck 
Depression Inventory, Suicidal Ideation Questionnaire-Junior, questions derived from the 
depression module of the Diagnostic Interview Schedule for Children, and questions 
concerning bullying derived from a World Health Study on youth health.  Logistic 
regression models were used for analyses.   
Boys made up 58.1% of the sample (Klomek et al., 2007).  Specifically, 6.1% 
were frequently victims, 10.4% were frequently (3 to 4 times during the past 4 weeks) 
bullies, 2.5% were frequently bully-victims, and 28.1% were frequently bullies or 
victims.  Among girls, 4.5% were frequently victims, 4.4% were frequently bullies, 1% 
were frequently bully-victims, and 22.1% were frequently bullies or victims.  Almost 
70% of girls and 52.8% of boys were never bullies or victims.   
Bullying and victimization were more prevalent in school than away from school 
(Klomek et al., 2007).  Students who were victims or bullies in or out of school were 
seven times more likely to be depressed than students who were not victims or bullies.  
Those who were victims infrequently were two to three times more likely to be 
depressed.  Students who frequently bullied others, whether in or away from school, were 
two to three more times as likely to be depressed compared to students who never bullied 
others.  Those who bullied infrequently were two times more likely to be depressed.  A 
similar pattern was found for suicide attempts and suicidal ideation, except for 
victimization away from school and greater suicide attempts (n = 3).   
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 Boys who were frequently victimized were more likely to be depressed, have 
suicidal ideation, and make a suicide attempt (Klomek et al., 2007).  Those who were 
infrequently victimized were more likely to make an attempt.  If they bullied others 
frequently they were more likely to be depressed and have suicidal ideation.  If they 
bullied others infrequently they were not at higher risk for depression, suicidal ideation, 
or suicide attempts.   
For girls, any involvement in bullying behavior was associated with higher risk 
for depression, suicidal ideation, and suicide attempts (Klomek et al., 2007).  Those who 
were victimized, regardless of the frequency, were more likely to be depressed, have 
suicidal ideation, and attempt suicide compared to girls who were not victimized.  The 
same was true for girls who bullied others compared to girls who never bullied.  If they 
bullied others frequently they were at significantly higher risk for depression, suicidal 
ideation, and suicide attempts compared to boys who bullied frequently.   
2.  Socioenvironmental, Familial, and Contextual Factors. 
Brent et al. (1996) studied the long-term impact of exposure to suicide on 132 
friends and acquaintances of adolescent victims of suicide (n = 26) who lived in one of 
the six counties surrounding Pittsburgh, Pennsylvania.  Participants ranged from having 
knowledge of the suicide to witnessing the suicide.  The control group included 
demographically similar community controls who were not exposed to an adolescent 
suicide (n = 141).  They were matched to exposed subjects based on T scores from Child 
Behavior Checklists (CBCL) completed by their parents, as well as race, gender, and age.  
Assessment instruments and interviews included the Schedule for Affective Disorders 
and Schizophrenia for School-Age Children, Epidemiologic and Present Episode versions 
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(completed approximately three years after the suicide of friends/acquaintances); a semi-
structured standard interview to assess stressful like events; and the Adolescent 
Relationship Interview.  Analyses indicated that several variables were associated with 
suicide attempts, including psychiatric variables (conduct, affective), family history 
(conduct, affective, substance abuse), and life events (school problems, legal difficulty, 
physical illness, sibling conflict, other interpersonal conflict, witnessing violence, 
physical abuse, and sexual abuse).  Four variables were significant for suicide attempts 
when using forward-stepping random regression—age, family history of substance abuse, 
discipline problems prior to the past year, and sibling conflict within the past year.  
Participants exposed to a suicide showed a higher rate of psychiatric disorders, including 
post traumatic stress disorder, anxiety disorder, and new-onset major depression 
compared to controls.  Knowing that the victim intended to die by suicide predicted onset 
of major depression within 18 to 36 months after the suicide.  No increased risk for 
suicide attempt was found.  The rate of attempts was almost identical in the control and 
exposed groups.  
In their study of risk and protective factors for suicide attempts among White, 
Black, and Hispanic male and female adolescents, Borowsky et al. (2001) determined 
that risk factors for all ethnic groups included previous suicide attempts, being a victim of 
violence, perpetration of violence and carrying a weapon, alcohol and marijuana use, and 
experiencing a same-sex romantic attraction (homosexual orientation).  Having a friend 
attempt or complete suicide was a risk factor for all girls, but it was a stronger risk factor 
for Black girls than White or Hispanic girls.   
 21 
European-American (n = 11,027) and African-American (n = 3,895) adolescents 
from 43 middle and high schools in Michigan were surveyed using the Profiles of Student 
Life:  Attitude and Behavior Questionnaire (ABQ) (Perkins & Hartless, 2002).  It 
includes questions about suicide attempts and ideation, as well as individual, familial, and 
extrafamilial (friends, school, and activities) risk factors.  Significant predictors of suicide 
ideation for females included age, family support, sexual abuse, physical abuse, hard drug 
use, and alcohol use.  School climate (whether teachers really cared about the subject, 
teachers paying attention to the subject, receiving a lot of encouragement at school, and 
liking school), in addition to these variables, was a significant predictor for males.  
Hopelessness was a significant predictor for both European-American and African-
American youth, but it was stronger for European-American youth.  The strength of the 
association between alcohol use and suicide ideation was stronger for females than males.  
Significant predictors for suicide attempts included hopelessness, family support, sexual 
abuse, physical abuse, hard drug use, alcohol use, and school climate.  The association 
between alcohol use and suicide attempts was stronger for females than males, regardless 
of ethnicity.  Cumulative risk increased the probability of suicide attempts or frequent 
suicidal thoughts across gender and ethnic group.   
The purpose of the study by O’Donnell, Stueve, Wardlaw, and O’Donnell (2003) 
was to examine suicidality and its relationship to adult support for urban youth.  
Researchers used data from a 1994-1996 survey of 879 urban adolescents who attended 
7th and 8th grades in three Brooklyn, New York middle schools.  Subjects completed 
self-report instruments that contained questions about support and help-seeking patterns.  
Participants who reported suicidal ideation were more likely to have low levels of support 
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than those who did not report suicidal ideation (27.8% versus 15.1%,).  In addition, more 
ideators than non-ideators spoke to parents or other family members about trouble 
dealing with their feelings or a personal problem (41.4% versus 33.8%).  Those who 
attempted suicide were more than twice as likely to report that they had no one to count 
on compared to youth who had not attempted suicide (35.5% versus 15.9%).  A greater 
proportion of attempters than non-attempters had also talked to their family members 
about being sad or depressed (47.3% versus 34.1%).  Those who attempted suicide were 
less likely than those who had not attempted to have accessed their formal network 
(teacher, minister/priest, medical doctor/nurse, mental health professional) only (2.2% 
versus 14.9%).  Attempters were more likely to have accessed both family and formal 
networks compared to non-attempters (32.3% versus 23%).  In addition, 50.5% of those 
who attempted suicide had not spoken to anyone in their family and formal networks.  
Only half of attempters had talked to family and adults in their formal networks and only 
one-quarter had talked to mental health professionals.  Only low perceived support was a 
significant predictor of suicidal ideation.  Low perceived support and lack of family 
availability were significantly associated with suicide attempts. 
Bearman and Moody (2004) analyzed friendship data from the 1994-1995 Add 
Health survey.  Girls and boys were more likely to have suicidal thoughts if they engaged 
in fewer activities with parents, if a family member or friend attempted suicide in the past 
year, if a gun was present in the household, if they were depressed, or if they experienced 
homosexual romantic attractiveness.  Risk factors for girls also included having 
intransitive relationships, being socially isolated from peers, having gotten into more 
fights during the past year, having had forced sexual relations, and having self-esteem 
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issues, including a higher body mass index (BMI).  Social network effect for girls played 
an unusually significant role.  For both males and females, having a friend who attempted 
suicide increased the chances of attempting suicide.  For boys, having a gun at home and 
attending a socially disconnected school increased the likelihood of attempts.  Bearman 
and Moody (2004) also found that girls and boys were more likely to have suicidal 
thoughts if they got drunk or high frequently.   
O’ Donnell, O’Donnell, Wardlaw, and Stueve (2004) resurveyed youth from the 
prior study by O’Donnell et al. (2003) during 1999-2000, when subjects were an average 
of 17 years of age (n = 879).  One of the purposes of this study was to determine the 
predictors of suicidality among urban minority adolescents who lived in economically 
disadvantaged neighborhoods.  Measures included five questions about suicide (including 
three from the Centers for Disease Control [CDC] Youth Risk Behavior Surveillance 
System [YRBSS]), sociodemographic questions, scales that measured risk and resiliency 
factors, nine items from the Multigroup Ethnic Identity Measure, and six items from the 
Children’s Depression Inventory.  Analyses were restricted to responses of 11th graders 
(n = 1,185) who had completed the initial survey in 8th grade (n = 1,554).  Respondents 
included African Americans (9%), Latinos (16%), and youth of mixed or other ethnicity 
(15%), and youth who seriously considered suicide (15%), told someone that they 
thought about suicide or thought that it was a solution to their problems (15.4%), made a 
plan for suicide (13%), attempted suicide at least once (11%), and attempted suicide 
multiple times (4%).  Sociodemographic characteristics that were associated with suicidal 
ideation were female gender, basic needs not being met, having sex with someone of the 
same gender, and depression.  A factor that was associated with decreased risk for 
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suicidal ideation (protective factors) was family closeness.  Factors associated with 
attempts included female gender, Hispanic/Latino ethnicity, and depression.  A factor that 
was associated with decreased suicide attempts (protective factor) was family closeness. 
Windle (2004) surveyed 1,216 sophomores and juniors from three suburban 
public high schools in Buffalo, New York.  The purpose was to identify protective and 
risk factors that predict suicidal behaviors ranging from thoughts of suicide to completed 
suicide.  Measures included the Revised Dimensions of Temperament Survey, the Overt 
Hostility subscale of the Close Friendship Characteristics Measure, the Center for 
Epidemiologic Studies Depression Scale (CES-D), the Adolescent Life Changes Scale 
(ALCES), a survey question concerning binge drinking; and items created for the study 
that assessed for suicidal behaviors (that occurred during the last 6 months), motives for 
drinking, perceived emotional support from family, friends who use alcohol, binge 
drinking, and delinquent activity.  Analyses showed that stressful events, including 
school, familial, peer (breaking up, dating), and unique events such as legal arrest 
significantly predicted suicidal ideation and attempts.  Binge drinking significantly 
predicted attempts over and above stressful events and depression.   
3.  Personal Characteristics 
Brent et al. (Brent, Baugher, Bridge, Chen, & Chiappetta, 1999) employed a 
standard psychological autopsy protocol to compare 140 suicide victims between the ages 
of 13 and 19 years to 131 community controls.  Risk factors for suicide were compared 
based on gender and age (older [≥ 16 years of age] versus younger).  Conduct/antisocial 
disorders were more common in males than females, while mood disorders and past 
suicide attempts were more common in females than males.  Affective disorder with non-
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affective comorbidity and substance abuse were similar for both genders.  Comorbidity of 
mood disorders and substance abuse conveyed higher risk than substance abuse alone for 
both males and females.  Specific life stressors were similar for both genders.  
Disciplinary/legal problems, living in a non-intact family, conduct disorder, mood 
disorder, family history of psychopathology, substance abuse, a gun in the home, and past 
suicide attempts were significant factors for males.  For females, mood disorders, 
substance abuse, and a handgun in the home increased risk for completed suicide.  
Psychiatric disorders that were more common in older victims included conduct 
disorders, mood disorders with non-affective comorbidity, and substance abuse (Brent et 
al., 1999).  Mood disorder comorbid with substance abuse conveyed extraordinarily high 
risk for this age group.  Family history of most psychiatric disorders conveyed similar 
risk for younger and older victims.  Parent-child conflict was more frequent among 
younger victims while disruption of a romantic relationship and boyfriend/girlfriend 
conflict were more common among older victims.  For younger adolescents, mood 
disorders, a gun in the household, and past attempts were risk factors for completed 
suicide.  For older adolescents, conduct disorder, mood disorder, family history of 
psychopathology, substance abuse, gun in the household, a lifetime history of abuse, and 
past attempts were risk factors for completed suicide.   
In their case control study of adolescents in Colorado who completed suicide by 
using a firearm (n = 36), Shah et al. (2000) found that conduct disorder and previous 
mental health problems were risk factors for suicide.  These factors were found to be both 
dependent and independent of the use of a firearm. 
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Russell and Joyner (2001) studied data from the 1994-1995 Add Health survey.  
The sample included 6,254 girls and 5,686 boys who provided complete information 
about sexual orientation and suicide.  Of 458 youth who reported suicide attempts, youth 
with same sex orientation (homosexuality, 17.6% of males and 14.4% of females) were 
two times more likely than heterosexual peers to attempt.  In addition, those who reported 
homosexuality scored higher on several risk factors compared to heterosexual peers, 
including depression and alcohol abuse.  Report of a suicide attempt by a family member 
was more common for homosexual boys than homosexual girls.  Girls with same sex 
orientation were more likely to report suicide attempts among friends compared to 
heterosexual girls.  Boys with same sex orientation reported more victimization than girls 
with same sex orientation, but girls with same sex orientation reported more victimization 
than heterosexual girls. 
Noell and Ochs (2001) interviewed 532 homeless adolescents (316 males and 216 
females) recruited from the streets of Portland, Oregon.  Mean age at enrollment was 17.7 
years.  The researchers used semi-structured interviews that included questions about past 
suicide attempts and current suicidal ideation as well as sexual orientation.  Interviews 
were completed at baseline, three months, and six months after baseline using a recall 
period of the last three months.  Lifetime history of suicide attempts, but not lifetime 
history of suicidal ideation and depression, was associated with gay/lesbian/bisexual/ 
unsure (GLBU) status.  Recent history of depression and suicidal ideation were 
associated with GLBU status.   
In their study of data from the 1994-1995 Add Health survey (n = 12,578), Zweig, 
Phillips, and Lindberg (2002) found that students whose risk profiles were distinguished 
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by higher suicidal thoughts and behaviors reported less parental closeness and lower 
levels of affective measures of psychosocial adjustment compared to:  (1) adolescents 
having low risk profiles, and (2) adolescents having moderate risk profiles characterized 
by substance use and sexual activity.  For females, suicide was linked to fighting.  For 
males, it was linked to marijuana use. 
4.  Adverse Live Circumstances 
Kaplan et al. (1999) studied 99 physically abused adolescents, ages 12 to 18 
years, who were recruited from the New York State Department of Social Services 
Central Register for Child Abuse.  They were matched to 99 adolescent controls.  
Probability of suicide was assessed using the Suicide Probability Scale (SPS), while 
psychopathology was assessed using the Schedule for Affective Disorder and 
Schizophrenia for School-Age Children—Epidemiologic Version (K-SADS-E).  The 
abuse group had higher scores on the Suicide Ideation subscale of the SPS.  Physical 
abuse significantly predicted negative self-evaluation, indicating a direct association 
between this aspect of risk and suicidal behavior.  Physical abuse appeared to be 
associated with increased likelihood of exposure to other direct risk factors, including 
depression and lack of peer and family support. 
Lipschitz et al. (1999) interviewed 71 subjects who were admitted to an acute 
adolescent inpatient psychiatric unit in a state facility.  The sample included 37 girls and 
34 boys whose mean age was 14.8 years.  The Childhood Trauma Questionnaire (CTQ), 
Traumatic Events Questionnaire-Adolescent Version (TEQ), and Suicidal Ideation 
Questionnaire (SIQ-JR) were employed.  Fifty-one percent of participants made at least 
one lifetime suicide attempt.  Suicidal ideation, plan, or attempt was the reason for 
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hospitalization of 50% of the sample.  Univariate analyses showed that physical, sexual, 
emotional abuse (p ≤ .006), as well as emotional neglect (p = .001), were more common 
among subjects who attempted suicide.  Females were more likely than males to have 
made a suicide attempt (p < .001).  Multivariate analyses showed that female gender (p = 
.001 for logistic regression, .05 for linear regression), sexual abuse (p = .05 for logistic 
regression, .007 for linear regression) and emotional neglect (p = .02 for linear 
regression) predicted a suicide attempt.  
Blum, Kelly, and Ireland (2001) studied youth who had emotional disabilities (n = 
4,035), learning disabilities (n = 1,301), and mobility impairments (n = 167).  Data was 
obtained from the 1994-1995 Add Health survey, and included informants from 80 
randomly-selected high schools across the United States.  When subjects met the criteria 
for two of the sample groups, they were included in both groups (mobility impaired and 
emotionally disabled, n = 61; mobility impaired and learning disabled, n = 36; and 
learning and emotionally disabled, n = 352).  Youth who did not meet any of the criteria 
for at least one of the three groups (n = 15,689) served as controls.  Subjects who had 
emotional disabilities (p < .001), mobility impairments (p = .001), or learning disabilities 
(p < .001) were more likely to report a suicide attempt during the prior 12 months 
compared to controls.  Among students who repeated a grade, those with emotional 
disabilities, learning disabilities, and those in the control group all had a statistically 
significant relationship to suicide attempts during the prior year.  Youth with both 
mobility impairments and learning disabilities were almost three times more likely to 
have reported a suicide attempt during the prior 12 months compared to controls.   
5.  Rural and Urban Risk Factors 
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Albers and Evans (1994) closely examined factors associated with suicidal 
ideation among rural and urban youth using data from a survey designed to address 
adolescent needs and concerns for planning community programs.  The anonymous 
survey was administered to 1,728 8th and 10th graders from 15 rural and 8 urban schools 
in southern Nevada.  The list included a question that asked how often they had thought 
about ending their lives.  Possible answers for this question ranged from (1) not at all to 
(5) extremely likely.  Based on their answers to this question, students were classified for 
analytical purposes into low, moderate, and high suicide ideation groups.   
Specific concerns that were endorsed by at least 52.9% of students experiencing 
high or low suicidal ideation as well as 55.4% of all students combined (ideators and non-
ideators) included AIDS, what to do after high school, quality of education, pregnancy 
prevention, paying for education after high school, family using drugs/alcohol, making 
decisions, getting along with parents/step-parents, obtaining a satisfying job, and friends 
using drugs/alcohol (Albers & Evans, 1994).  Abuse was also a concern of students 
experiencing high suicidal ideation (58.8%), using drugs and alcohol was a concern of 
students experiencing low suicidal ideation (62.3%), and concerns over family bills was 
important to all students combined (those who did and did not report suicidal ideation, 
55.4%).  Concerns that were endorsed by less than 50% of all students included eating 
the right foods, living up to parent expectations, paying for education after high school, 
peer pressure to use drugs or alcohol, peer pressure for sexual activity, getting along with 
classmates, dating concerns, personal safety in the community, personal safety at school, 
gangs in the community, harassment from peers, and having enjoyable/satisfying work.   
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The authors also found that students of color in rural schools expressed higher 
rates of suicidal ideation (Albers & Evans, 1994).  No significant difference was found 
based on gender and grade (8th or 10th) in rural schools.  High-achieving rural students 
reported higher levels of suicidal ideation compared to low-achieving rural students.  
This suggests that high achieving students may be more aware of or more affected by 
lack of educational and cultural opportunities, isolation, few extracurricular activities 
found in rural areas, and lack of social support.  
In a related study, Evans et al. (Evans, Smith, Hill, Albers, & Neufeld, 1996) 
surveyed 1,196 rural students in Nevada as part of another community program planning 
survey.  The sample included 8th (n = 618) and 10th (n = 578) graders from two isolated 
rural school districts in Nevada.  Inquiries concerning suicide risk were based on the 
following:  (1) how often students had thought of ending their lives during the past 30 
days, and (2) how many times during the past 12 months had they actually attempted 
suicide.  Participants were classified, based on their responses, into low, medium, and 
high risk groups.  Students were also asked:  (1) if they knew anyone who died by 
suicide, (2) to respond to a list of ten reasons why adolescents attempt suicide, (3) how 
they liked school, (4) how involved they had been in school activities, and (5) to provide 
their overall grade point average (GPA) for the last semester.   
Both high and low risk groups and the sample as a whole classified the top 
reasons for suicide, which were identified by at least 35.8% of each group of students, as 
psychological/emotional problems, physical and sexual abuse, AIDS, and family conflict.  
Items ranked the lowest were sexuality issues and what to do after high school (Evans et 
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al., 1996).  Concerns between the top five and the lowest reasons included relationship 
issues, alcohol/substance abuse, and pregnancy. 
Alarmingly high percentages of suicide risk were found, with 40% of participants 
having some risk for suicide and 12.2% of participants having high risk for suicide.  
Higher numbers of Native Americans and Hispanics were classified as high risk (Evans 
et al., 1996).  The groups also differed significantly by gender and school involvement.  
As risk increased, more females and lower levels of achievement were found.  Based on 
the results of the study, adolescents who lack a close, supportive family and feel 
disenfranchised from peers are at greatest risk for suicidal behavior. 
A survey of 121 African-American urban youths who were treated in an 
emergency department after a suicide attempt was completed by Summerville et al. 
(1994).  Participants were surveyed using the Children’s Depression Inventory, Youth 
Self-Report, Child Behavior Checklist, Family Adaptability and Cohesion Evaluation 
Scales-III, Children’s Attitudinal Style Questionnaire (CASQ), and the Parent CASQ.  
Discriminant function and Chi-Square analyses were performed.  Only one-third of 
participants thought that their families had appropriate levels of cohesion (affect and 
warmth) balanced with the ability to adapt (respond to stress in a developmentally 
sensitive way).  Most participants rated their families as moderately to significantly 
dysfunctional, with the most dysfunction on the cohesions dimension.  Families were 
reported to be disengaged as far as their adaptability (chaotic, flexible, rigid, or 
structured).  As a whole, the adolescents did not report clinically significant levels of 
psychopathology.  However, those who endorsed depressive symptoms also endorsed a 
maladaptive attributional style. 
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Olshen et al. (Olshen, McVeigh, Wunsch-Hitzig, & Rickert, 2007) performed a 
secondary analysis of 2005 New York City Youth Risk Behavior Survey data for 8,080 
students age 14 years and older who attended public high schools.  The purpose was to 
address gaps in the literature by examining relationships between sexual assault (being 
physically forced to have sexual intercourse when one does not want to), dating violence 
(being slapped, hit, or hurt on purpose by a boyfriend or girlfriend), and suicide attempts 
of predominantly Black (36.0%) and Hispanic (40.1%) urban adolescents.  Significant 
relationships were found between suicide attempts and lifetime history of sexual assault; 
dating violence during the past 12 months; homosexual, bisexual, or unsure sexual 
orientation; persistent sadness; and risk behaviors that were associated with tobacco, 
alcohol, and use of other drugs, violence, safety, and disordered eating.  No associations 
were found between grade, age, race/ethnicity, and suicide attempts. 
6.  Summary 
Studies that address risk adolescent risk factors for suicide include educational 
factors; socioenvironmental, familial, and contextual factors; personal characteristics; 
adverse life circumstances, and rural and urban studies.  Educational factors involve 
several school-related problems, such as the following: 
• Self and parental dissatisfaction with grades or lower GPA,  
• Missed school days,  
• Greater likelihood of dropping out of school,  
• Fewer afternoons and evenings spent doing homework,  
• More unmet school goals,  
• Failing or repeating a grade,  
• Dropping out of school,  
• Not being in school or working,  
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• Not attending college,  
• Disciplinary crises or disruptive behavior,  
• Being suspended from school,  
• Attending a socially disconnected school,  
• Poor school climate, and  
• Being a bully, victim, or bully-victim  
(Bearman & Moody, 2004; Birmaher et al., 2004; Borowsky et al., 2001; Field et al., 
2001; Gould et al., 1996; Klomek et al., 2007; Lewinsohn et al., 1993; Mazza & 
Eggert, 2001; Perkins & Hartless, 2002; Shah et al., 2000; Slap et al., 1989; 
Thompson et al., 1994; Watt & Sharp, 2001). 
Socioenvironmental, familial, and contextual factors include: 
• Life events (legal difficulty, physical illness, sibling conflict, breaking up, other 
interpersonal conflict, and witnessing violence),  
• Previous suicide attempts,  
• Discipline problems,  
• Legal arrest,  
• Being a victim of violence,  
• Carrying a weapon,  
• Drug and alcohol use,  
• Binge drinking,  
• Having a friend or family member who attempted or completed suicide,  
• Family history (conduct, affect, substance abuse),  
• Family support,  
• Engaged in fewer activities with parents,  
• Less parental closeness,  
• Low levels of support or no one to count on,  
• Lack of family availability,  
• Hopelessness,  
• Depression,  
• Having a gun in the household,  
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• Intransitive relationships,  
• Socially isolated from peers,  
• Having gotten into more fights during the past year,  
• Self-esteem issues such as a higher body mass index,  
• Social network effect, and  
• Being a minority female in an urban setting  
(Bearman & Moody, 2004; Borowsky et al., 2001; Brent et al., 1996; O'Donnell et al., 
2004; Perkins & Hartless, 2002; Windle, 2004). 
Personal characteristics include 
• Psychopathology such as mood disorder and conduct disorder,  
• Previous mental health problems, 
• Family history of psychopathology, 
• Disruption of a romantic relationship,  
• Boyfriend/girlfriend conflict,  
• Same sex orientation (homosexuality), and 
• Lifetime history of suicide attempts as well as attempts associated with gay, 
lesbian, bisexual, or unknown status  
(Brent et al., 1999; Noell & Ochs, 2001; Russell & Joyner, 2001; Shah et al., 2000; 
Zweig et al., 2002). 
Adverse life circumstances include: 
• Physical, sexual, and emotional abuse, 
• Emotional neglect, 
• Emotional disabilities, 
• Mobility impairments, and 
• Learning disabilities  
(Blum et al., 2001; Kaplan et al., 1999; Lipschitz et al., 1999). 
Factors related to both rural and urban adolescents included: 
• AIDS,  
• What to do after high school,  
• Quality of education,  
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• Pregnancy prevention,  
• Paying for education after high school,  
• Family using drugs/alcohol,  
• Making decisions,  
• Getting along with parents/step-parents,  
• Obtaining a satisfying job,  
• Friends using drugs/alcohol, 
• Abuse, 
• Using drugs and alcohol, 
• Concerns over family bills. 
Risk factors for rural adolescents include: 
• Being a high-achiever 
• Physical and sexual abuse, 
• Family conflict, 
• Relationship issues,  
• Alcohol/substance abuse, 
• Pregnancy. 
• Being Native American or Hispanic, 
• Lower levels of achievement, 
• Being female, 
• Lacking a close, supportive family, and 
• Feeling disenfranchised from peers  
(Albers & Evans, 1994; Evans et al., 1996). 
Risk factors for urban minority youth included the following: 
• Dysfunctional families (cohesion dimensions), 
• Disengaged families as far as their adaptability (chaotic, flexible, rigid, or 
structured), 
• Depressive symptoms with a maladaptive attributional style, 
• Lifetime history of sexual assault (being physically forced to have sexual 
intercourse when one does not want to),  
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• Dating violence (being slapped, hit, or hurt on purpose by a boyfriend or 
girlfriend) during the past 12 months,  
• Homosexual, bisexual, or unsure sexual orientation, 
• Persistent sadness, and  
• Risk behaviors  associated with tobacco, alcohol, and use of other drugs, violence, 
safety, and disordered eating  
(Olshen et al., 2007; Summerville et al., 1994).  
B.  Evaluation of School-Related Suicide Prevention Initiatives 
In the 1990s, efforts were made to decrease the rate of suicide attempts and 
completed suicides by youth.  In 1992, as a response to the escalating youth suicide rate, 
the Centers for Disease Control and Prevention (Centers for Disease Control and 
Prevention, 1992) published Youth Suicide Prevention Programs:  A Resource Guide.  
The guide was created by asking 40 experts in youth suicide prevention to identify 
exemplary programs.  The list was then supplemented by contacting prevention program 
representatives who participated in the 1990 national conference of the American 
Association of Suicidology (AAS), a national suicide prevention organization.  The 
purpose was to determine additional strategies for preventing youth suicide.  Strategies 
that were identified had two common themes:  (1) to enhance recognition and referral, 
including suicide awareness education for students and school gatekeeper training, and 
(2) to address suspected or known risk factors, including life skills training programs 
(Davidson, Ross, & Silverman, 2001).   
In October, 1998, the CDC and the Suicide Prevention Advocacy Network 
(SPAN), a national grassroots advocacy organization, convened researchers, scholars, 
and survivors of suicide at a conference held in Reno, Nevada.  They attempted to 
identify effective interventions in the prevention of suicide.  This meeting led to the 
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creation of The Surgeon General’s Call to Action to Prevent Suicide (U.S. Department of 
Health and Human Services, Public Health Service, 1999), which in turn led to the 
development of the National Strategy for Suicide Prevention:  Goals and Objectives for 
Action (U.S. Department of Health and Human Services, Public Health Service, 2001).  
The strategy advocates for a public health approach to suicide prevention.  This approach 
includes the following steps:   
1. “Define the problem:  Surveillance” 
2. “Identify causes:  Risk &  protective factor research” 
3. “Develop and test interventions.” 
4. “Implement interventions.” 
5. “Evaluate interventions.” 
 This dissertation focuses on the fifth step, evaluation of interventions (Figure 2). 
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Figure 2. Logic Model of Beginning Steps in the Evaluation of SAP Interventions 
 
Inputs Activities Short-term Outcomes
Long-term 
Outcomes
Data from SAP 
Database for 
school year 
2003-2004
SAP Policies of 
the PA 
Departments of 
Health, 
Education, and 
Public Welfare
Agreements 
from individual 
schools to 
participate
Analyze data 
using statistical 
tests.
Identify 
services 
associated with 
improved 
educational 
outcomes
Advocate for 
improved child/ 
adolescent 
mental health 
and SAP 
policies in PA & 
nationally.
Create reports 
& educate 
individual 
participating 
schools, state 
& school 
personnel, & 
providers of 
results.
Support of PA 
Departments of 
Health, 
Education, and 
Public Welfare
Priority of the 
Commonwealth 
of PA to 
prevent youth 
suicide as 
stated in the 
PA Youth 
Suicide 
Prevention 
Plan
Create 
manuscripts 
that discuss 
results & 
submit them to 
peer-reviewed 
journals.
Improved 
educational 
outcomes & 
quality of life.
Effective 
school & 
community/
agency 
services are 
utilized.
Schools & 
providers 
improve 
services.
Child/ 
adolescent 
mental health 
policies & SAP 
policies are 
improved.
SAPs in other 
states are 
evaluated & 
improved.
Goal:
Decreased 
number of 
youth deaths 
due to suicide 
& other risk 
factors.
Ongoing 
evaluation of 
SAP outcomes.
Reduction in 
psychosocial 
risk factors.
Mental health 
insurances are 
reformed so 
that mental 
health benefits 
are on par with 
medical 
benefits.
Increased 
quality of 
mental health 
care
 39 
The importance of school prevention efforts targeted at youth suicide is 
highlighted in the National Strategy (Althaus & Hegerl, 2003).  Objective 4.2 focuses on 
increasing the proportion of school districts with evidence-based programs designed to 
address serious adolescent distress and prevent suicide.  But, little evidence exists 
concerning efficacy of suicide prevention activities (Education Development Center, Inc., 
Suicide Prevention Resource Center, Substance Abuse and Mental Health Services 
Administration, The American Foundation for Suicide Prevention,, 2005).  The Suicide 
Prevention Resource Center (SPRC), in conjunction with the American Foundation for 
Suicide Prevention (AFSP), has recently completed a review of suicide prevention 
programs titled the Registry of Evidence-Based Suicide Prevention Programs (EBPP) 
(Suicide Prevention Resource Center, 2005c).  The project was funded by the Substance 
Abuse and Mental Health Services Administration (SAMHSA), and its goals included 
reviewing the effectiveness of the hundreds of suicide prevention programs that have 
been created, and creating an online registry of evidence-based programs based on the 
review.  The suicide programs are also part of SAMHSA’s National Registry of 
Evidenced-based Practices and Programs (NREPP) (Substance Abuse and Mental 
Health Services Administration, 2008).  
Suicide prevention program evaluations were collected and reviewed by at least 
three expert reviewers.  The programs were classified into one of three categories—
insufficient current support, promising, or effective.  These classifications were based on 
two criteria—integrity (overall confidence in the findings of the study based on the 
research methodology) and utility (practical or clinical significance, including the overall 
usefulness of the findings to inform practice and theory).  These two criteria were scored 
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on a scale of 0 to 5.  Scores of each individual reviewer were summed and averaged, and 
the classification of the program was selected based on the lowest average score.  
Programs with insufficient current support received a lowest average score of less than 
3.5, those which were promising received a score of 3.5 through 3.9, and those which 
were effective received a score of 4.0 through 5.0.   
Results of studies concerning promising or effective suicide prevention programs 
have been published in peer-reviewed journals.  Promising or effective programs that are 
school-based include programs in which students are screened for suicide risk, suicide 
awareness education for students, and life skills training.  A promising screening program 
is the Columbia University Teen Screen, also referred to as the Columbia SuicideScreen, 
designed to identify youth who have a mental illness or who may be at risk for suicide so 
that they can be referred for a thorough evaluation (Suicide Prevention Resource Center, 
2005b).  Promising student awareness programs include Lifelines, a school-based suicide 
prevention curriculum that provides awareness for students (Suicide Prevention Resource 
Center, 2005a), and Signs of Suicide (SOS), an educational program designed to increase 
self- and peer referral of students at risk for suicide (Suicide Prevention Resource Center, 
2005e).  Life skills training programs include the Zuni Life Skills Development 
Curriculum, a culturally tailored intervention for the American Indian population that is 
aimed at increasing life skills using social cognitive theory (Suicide Prevention Resource 
Center, 2005d), and Reconnecting Youth Class, which is geared to high school students 
with poor school achievement, those at risk for drop-out, or those who have other risks 
such as suicidal behaviors (Suicide Prevention Resource Center, 2005b).  Students learn 
skills that are needed to build resiliency and to moderate early signs of 
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depression/aggression and substance abuse.  Only one school-based program, which also 
develops life skills, was determined to be effective—C-CARE/CAST (Suicide Prevention 
Resource Center, 2005a).  C-CARE (Counselors Care) involves a one-one-one computer-
based suicide risk assessment, and a two-hour motivational counseling intervention.  
CAST (Coping and Support Training) is a life skills training intervention for small groups 
of students. 
1.  Screening Students for Risk 
a.  Columbia SuicideScreen 
Shaffer et al. (2004) developed a self-report questionnaire, the Columbia 
SuicideScreen (CSS), to identify high school students at risk for suicide.  The CSS 
includes eleven questions about suicidal ideation, negative mood (irritable, unhappy or 
sad, nervous or worried, and withdrawn), and substance abuse.  So that the CSS does not 
focus on suicide, items are imbedded within thirty-two questions about general health and 
four questions about family concerns/relationships.   
The purpose of the study was to test the psychometric properties of the instrument 
(Shaffer et al., 2004).  Results were validated against those of the Diagnostic Interview 
Schedule for Children [DISC], a thoroughly tested structured interview that provides a 
diagnostic profile of suicide risk.  Test-retest reliability of the CSS was measured by 
administering the CSS on two different occasions to the same group of students and 
comparing results to those of the Beck Depression inventory (BDI).   
A convenience sample of 1,729 9th through 12th graders from seven diverse high 
schools in the greater New York metropolitan area participated (Shaffer et al., 2004).  
Subjects completed the CSS and BDI.  Students screened positive for suicide risk (n = 
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498) if they met any of the following criteria on the CSS:  (1) experienced suicidal 
ideation during the past three months (n = 190), (2) history of a prior suicide attempt at 
any time (n = 108), (3) rated at least three of five emotional items (anxiety, irritability, 
unhappy, withdrawal, or substance abuse) as bad/very bad problems, or (4) they wanted 
to speak to a professional about any of the five emotional items contained on the screen 
(n = 175 for criteria 3 and 4 combined).  The control group included 285 students who 
did not screen positive.  They were matched by gender, ethnicity, and grade to the 
intervention group (those who screened positive).  An additional group of students from 
one urban and one suburban high school was selected for test-retest evaluation (n = 85).  
Subjects in this group did not differ significantly by grade, mean age, or gender from 
students screened, but differed significantly by ethnicity.  This group included more 
Hispanic and African American youth and significantly fewer White students than the 
intervention and control groups.  
Different combinations (algorithms) and threshold values of CSS items were 
examined (Shaffer et al., 2004).  Algorithms included various combinations of items 
using “and” or “or” rules.  “Suicidal ideation or previous attempt” was the algorithm that 
produced the best sensitivity (0.88), a measure of the CSS’s ability to measure risk for 
suicide (positive cases).  However, it also produced the worst specificity (0.72), a 
measure of the ability to correctly identify youth who are not at risk for suicide (negative 
cases).  The highest specificity and best balance between sensitivity and specificity (0.75 
and 0.83 respectively) was provided by the algorithm “suicidal ideation or previous 
attempt and a score of three or more (intermediate of higher score) on the scales for 
unhappy or withdrawal or irritability and anxiety.”  The authors believe that high 
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sensitivity was at the expense of specificity.  This type of screening program must 
balance high sensitivity so that students at risk for suicide are not missed, and adequate 
specificity so that the screening program is not overburdened with false positives.  The 
remaining four algorithms that were tested had higher specificities (ranging from 0.85 to 
0.96) than the two preferred algorithms, but their sensitivities were poor (ranging from 
0.04 to 0.09).   
The BDI was less sensitive compared to the CSS suicide validity criterion 
(Shaffer et al., 2004).  When using a cutoff point of 16, the sensitivity of the BDI was 
0.68 and its specificity was 0.78.  When the threshold was raised from 16 to 21, 
sensitivity decreased to 0.45 and specificity increased to 0.88.  Thus, BDI sensitivities at 
both cutoff points were lower than the sensitivity of the two best CSS algorithms. 
Using a disease prevalence of 4% based on results of the DISC, the two preferred 
algorithms had positive predictive values (the proportion of students correctly identified 
as being at risk for suicide) of 12% and 16% respectively (Shaffer et al., 2004).  Their 
negative predictive values (proportion of students correctly identified as not being at risk 
for suicide) were 99% each.  The second algorithm had the best balance against validity 
criterion (i.e. mood or substance use disorder on the DISC).  The positive predictive 
values of the remaining four algorithms were poor at less than 7%.  Their negative 
predictive values were 96% each.  
Test-retest reliabilities for items “suicidal ideation” and “suicide attempt” were 
0.48 and 0.58 respectively (Shaffer et al., 2004).  The test and retest reliabilities for the 
two best algorithms were 0.55 and 0.32 respectively.  Correlation between the BDI and 
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CSS for identification of students at risk for suicide resulted in an intraclass correlation 
coefficient of 0.79.   
Limitations included the low specificity of the CSS (Shaffer et al., 2004).  A 
specificity of 0.83 would deliver many students who were not at risk for suicide, and this 
could decrease its acceptability as a school-based prevention program.  For every 16 
students correctly identified, 84 nonsuicidal students (false positives) would also be 
identified and referred for further evaluation.  Therefore, the authors recommend that the 
CSS be used as part of a two-stage procedure in which the CSS is followed by 
administration of the DISC or Voice-DISC.  The Voice-DISC can be given via a personal 
computer to a number of students in the same room at the same time.  Another limitation 
concerns the test-retest sample.  It was a convenience sample from two schools instead of 
a random probability sample.  In addition, the test-retest reliability was lower than that of 
other existing instruments, including the Suicide Ideation Questionnaire, Suicide Ideation 
Questionnaire-Junior, and Suicide Probability Scale.  Eighty percent of CSS responses 
from time 1 to time 2 were inconsistent.  An additional limitation concerned the 
screening procedure.  The study was conducted using convenience samples, rather than 
random samples, and the samples were obtained when there was an appreciable rate of 
student absentees.  Thus, participation rates were below the standard of 80%, leading the 
authors to question the generalizability of the results.   
2.  Suicide Awareness Education for Students 
The first prevention programs focused on suicide awareness for students, enabling 
teens to identify peers at risk and take responsible action.  This action included informing 
a responsible adult of a situation in which a friend or fellow student is threatening suicide 
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(Kalafat & Elias, 1994).  These aims were to be accomplished through a review of 
suicide statistics, warning signs, and mental health resources.  Some programs included 
videotapes that illustrated a suicidal teen and the consequences of failure to help.  
Lifelines and Signs of Suicide are two evidence-based programs of this type. 
a.  Lifelines 
Kalafat and Elias (1994) studied the effectiveness of suicide awareness lessons 
given to 253 10th graders from two middle-class, suburban schools in a northeastern 
community.  A Solomon four-group design was used so that pretesting effects could be 
assessed and baseline measures could be obtained for half of the subjects.  The first half 
of students (group 1-experimental group) received the lessons as part of health class 
during the first marking period (n = 71), while the other half served as controls and 
participated in physical education (group 2, n = 63).  During the next marking period, 
students who had taken physical education received the suicide awareness lessons (group 
3-experimental group, n = 65), and students who had received the suicide awareness 
education during the first marking period took physical education and served as controls 
(group 4-control group, n = 54).  The pretest was administered to groups 1 and 2 on the 
day before the lessons began for group 1.  The posttest was administered during a 
regularly scheduled class period.   
Classes were taught by four health teachers (Kalafat & Elias, 1994).  The teachers 
met with the authors of the curriculum for two and one-half hours to review and practice 
their presentation of the material.  The first lesson included information about suicide, 
attitudes toward it, and the “tunnel thinking” that can occur as a result of extreme stress.  
The second class focused on warning signs and included role play of an encounter with a 
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suicidal peer.  The third class included a video that focused on the consequences of 
failing to respond to a suicidal peer.  A review of school resources was also included, and 
a wallet card containing crisis phone numbers was provided. 
Analyses showed that there were no pretesting effects (Kalafat & Elias, 1994).  In 
addition, both curriculum and comparison groups disagreed with the following myths:  
(1) suicide can be a reasonable solution if a person believes his/her problems will never 
end, (2) adolescents can’t do much to prevent teen suicide, (3) a friend’s confidence 
concerning feelings about suicide should never be broken, and (4) if persons want to kill 
themselves, no one has a right to stop them.  However, students who received the suicide 
curriculum were more likely than the comparison group to disagree with the following 
negative statements:  (1) people should be able to handle all their problems without help 
from outside, (2) people who are seriously planning to kill themselves do not want help, 
and (3) teens are at a point in their lives where they need to be independent and should 
not rely on adults to help with their problems.  In addition, the curriculum was significant 
in increasing the likelihood that students would tell an adult about a troubled peer.   
A limitation of the study is that it did not examine actual behaviors in response to 
troubled peers (Kalafat & Elias, 1994).  Rather, it focused on responses to questionnaires.  
A tracking system for referrals and follow-up assessments would have provided further 
data for examination. 
b.  Signs of Suicide 
A recent school educational program shows promise for increasing student 
referrals.  The Signs of Suicide (SOS) program attempts to increase help-seeking 
behavior through self-referral and referral of peers (Aseltine & DeMartino, 2004).  It 
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helps students understand that suicide is related to mental illness, especially depression, 
by focusing on the recognition of depression and suicide risk through the use of:  (1) a 
video that includes dramatizations and interviews with people who have been touched by 
suicide, (2) a discussion guide, (3) the Columbia Depression Scale, and (4) other 
promotional and educational items.   
An experimental design was used (Aseltine & DeMartino, 2004).  Subjects were 
randomly assigned to control (n = 1.073) and treatment (n = 1,027) groups.  Students 
from two high schools in Columbus and three high schools in Hartford participated.   
Post-test only data was collected.  Students from both the control and intervention 
groups completed a short questionnaire approximately three months after SOS was 
implemented.  The questionnaires included items that concerned:  (1) self-reported 
suicidal ideation and attempts, (2) attitudes and knowledge about suicide and depression, 
and (3) help-seeking behavior.  Questions were adapted from other instruments 
previously used to evaluate school-based suicide prevention programs.  The questions 
were read aloud by trained interviewers from the University of Connecticut, and students 
wrote their responses on anonymous forms.   
Exposure to the program was significantly associated with fewer suicide attempts.  
Youth in the treatment group (attempt rate of 3.5%) were 40% less likely to report a 
suicide attempt during the past three months compared to youth in the control group 
(attempt rate of 5.4%).  Exposure to the program was also statistically significant in 
increasing knowledge and attitudes toward suicide and depression.  It was not statistically 
significant in increasing help-seeking behavior. 
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Limitations of the study included lack of long-term follow-up (Aseltine & 
DeMartino, 2004).  Whether the effects of the program remained is not known.  In 
addition, the sample only included high-risk youth in urban settings.  Rural and suburban 
youth were not included.  A pretest prior to the program was not completed.  Also, 
perceived uncertainty about confidentiality may have resulted in suppressed interactions 
between students and school personnel regarding serious mental health issues. 
3.  Life Skills Training. 
Programs that have also been shown to be effective involve life skills training for 
students.  Examples include a personal growth class, counseling and group interventions, 
and a cognitive skills group.  
a.  Zuni Life Skills Development Curriculum 
The Zuni Life Skills Development Curriculum is a culturally tailored program 
that was designed in collaboration with the Zuni pueblo, a reservation of approximately 
9,000 America Indian tribal members located in New Mexico (LaFromboise & Howard-
Pitney, 1995).  The curriculum was evaluated using a quasi-experimental design. 
 The sample included 101 freshman and 27 junior students in the Zuni Public High 
School.  Sophomores were excluded because they took part in the pilot study.   
Pretest scores on the Suicide Probability Scale (SPS) indicated that 81% of 
students were in the moderate to severe ranges for vulnerability to suicide (LaFromboise 
& Howard-Pitney, 1995).  Eighteen percent reported that they had attempted suicide, and 
40% reported that a relative or friend had died by suicide.  The Hopelessness Scale and 
five depression items from the Indian Adolescent Health Survey were also administered.  
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Self-efficacy was measured using seven-point Likert scales that concerned suicide 
prevention skills, active listening, problem solving, and anger and stress management.   
Two non-Zuni female teachers delivered the curriculum (LaFromboise & 
Howard-Pitney, 1995).  One non-Zuni female teacher delivered the existing language arts 
curriculum for the no-intervention class.  Each teacher was paired with a resource person 
who had expertise in Zuni culture. 
The curriculum uses social cognitive development to remediate cognitive and 
behavioral correlates of suicide (LaFromboise & Howard-Pitney, 1995).  It was 
structured around seven basic units:  (1) recognizing and eliminating self-destructive 
behavior, (2) receiving suicide information, (3) receiving suicide intervention training, 
(4) building self-esteem, (5) increasing problem-solving and communication skills, (6) 
identifying stress and emotions, and (7) setting community and personal goals.  The 
curriculum was compatible with Zuni norms, beliefs, values, and attitudes; sense of self, 
time, and space; rewards and forms of recognition; and communication style. 
The evaluation included two conditions, an intervention (n = 69) and no-
intervention (n = 59) condition (LaFromboise & Howard-Pitney, 1995).  Due to 
institutional constraints, no students were randomly assigned to the conditions.  Matched 
pairs of students were selected for the intervention and no-intervention classes based on 
results of the pretest.  Students were matched because those in the no-intervention classes 
initially had more positive scores.  They were significantly less suicidal and less 
hopeless, so the researchers matched students from the two conditions based on these two 
measures.  Otherwise, interpretation of outcome effects would have been problematic. 
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Analyses of the posttest showed that the curriculum led to significant 
improvements among the intervention group, including fewer feelings of hopelessness 
and less suicidal ideation compared to the no-intervention group (LaFromboise & 
Howard-Pitney, 1995).  However, the intervention group was not less depressed than the 
no-intervention group.  Intervention students had a statistically significant higher level of 
suicide intervention skills and a marginally significant higher level of problem-solving 
skills compared to no-intervention students.  They also demonstrated higher problem-
solving skills in mild suicide scenarios compared to more serious suicide scenarios.  Peer 
perceptions of problem-solving and suicide intervention skills of their classmates showed 
no significant effects for the intervention group. 
Limitations of the study included the possible effect of social prestige 
(LaFromboise & Howard-Pitney, 1995).  Social prestige in the peer social order was 
known to each rater and may have been a confounding variable that obscured the 
expected effect.  In addition, sample size was lost because of the need to create a matched 
paired sample for analyses.  Booster sessions in the senior year and in community and 
adult programs, which are needed to reinforce change, were not provided as part of this 
study.  The researchers also would have preferred to provide the curriculum during 
middle school, prior to the time when family influence collides with peer influence.  
Threats to validity exist because the curriculum took place in the one and only Zuni high 
school and the treatment groups coexisted in the treatment setting at the same time that 
the intervention took place.   
b.  Reconnecting Youth Class/Personal Growth Class 
 51 
 Reconnecting Youth Class is an intervention of the Reconnecting Youth 
CompanyTM Inc., founded by Leona L. Eggert, BSN, MA, PhD, RN, President of the 
company and Professor Emeritus of the University of Washington (Eggert, Thompson, 
Herting, & Nicholas, 1995).  When the class was first created, it was referred to as 
Personal Growth Class (PGC).  Two intervention studies of PGC have been completed.   
The purpose of the first study was to test the efficacy of the class for decreasing 
suicide potential among high-risk youth (Eggert et al., 1995).  A three-group, repeated 
measures, intervention design was used.  Subjects included 105 9th through 12th grade 
students from five urban high schools.   
Subjects were divided into: (1) a one-semester life skills class, (2) a two-semester 
life skills class, and (3) an assessment only group (Eggert et al., 1995).  Risk and 
protective factors were measured using the High School Questionnaire.  The Suicide Risk 
Screen, which measures depression, suicide risk behaviors, and drug involvement, is part 
of the questionnaire.  The measure of Adolescent Suicide Potential (MAPS), a 2-hour 
comprehensive interview, was also used.  Study variables were measured at pre-
intervention (baseline, Time 1), post-intervention (Time 2), and follow-up (Time 3).   
Questionnaires included the High School Questionnaire (HSQ), which measures 
depression, suicide-risk behaviors, and drug involvement; and the Brief Suicide Risk 
Behavior Scale (2000).  Depression was measured by adapting five items from the Center 
for Epidemiologic Studies-Depression scale (CES-D).  Other related risk factors, 
including hopelessness, anger, and perceived stress; and protective factors, including 
personal control (self-confidence to handle problems and the ability to effect a positive 
outcome), self-esteem, perceived social support, expressive support (e.g. motivating, 
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encouraging, and listening) and instrumental support (e.g. showing different ways of 
handling problems) were measured using items developed for this study. 
A significant decline in suicide risk behaviors occurred for all three groups, 
including those who only received the MAPS assessment (Group III) (Eggert et al., 
1995).  Groups I and III reported the highest reductions from Time 1 to Time 3.  Suicide 
risk behaviors of over 85% of students in Groups I and III decreased by 25% or more.  
The same was true for 65% of Group II.  Significant decreases in suicide risk behaviors 
were found in all three groups over the ten-month period.  Gender was not a factor in 
these changes.  Significant decreases over time also occurred for depression and 
hopelessness.  Statistically significant declines in perceived stress also occurred, but they 
were not as remarkable.  Statistically significant reductions in anger were more dramatic 
for Groups I and III compared to Group II.  Groups I and II had significant increases in 
personal control across time, while Group III did not.  Significant increases occurred in 
social support and self-esteem and were similar for all three groups.   
Interpretations must be guarded due to the pervasiveness and strength of the 
improvements for Group III, the MAPS only group (Eggert et al., 1995). MAPS contains 
interventions that are aimed at empowering youth by connecting them to social support 
via a caring person who is readily available in their school.  Other interventions include 
instructing parents in providing understanding and support, and PGC provides a 
supportive environment during assessment.  These elements may result in improvement.  
In addition, PGC appeared to be less effective for youth in the two-semester PGC.  It is 
possible that the second-semester program was ineffective or that there was selection 
bias.  An additional limitation concerned randomization.  Youth were not randomly 
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assigned to Groups I and II, so selection bias may have occurred.  Subjects were selected 
on the basis of extreme scores, so regression to the mean could explain results. 
In the second study to evaluate PGC, Thompson et al. (2000) explored 
mechanisms that contributed to observed positive effects for high risk youth. Data from 
the same longitudinal, 3-wave study (three-group, repeated measures design) was used.  
The researchers hypothesized that teacher support would have a positive, direct effect on 
personal control and peer group support, would indirectly enhance personal control via 
the direct effect of peer group support, and that personal control would have a negative, 
direct effect on depression and suicidal behaviors.   
Analyses showed that teacher support enhanced peer group support (Thompson et 
al., 2000).  For the one-semester class, peer group support increased personal control.  
For the two-semester class, it reduced suicidal behaviors.  Peer and teacher support 
indirectly reduced suicidal behavior and depression through personal control.   
Limitations included the small sample size (n = 106) (Thompson et al., 2000).  In 
addition, self-selection into the two-semester class and attrition rates (22%) may have 
biased results and may also have limited the ability to generalize the results to the 
adolescent population.  Also, indicators used in the study were brief measures of 
depression, suicide risk behaviors, and personal control.  Thus, they may not be as 
sensitive to change, or as valid and reliable as more comprehensive measures. 
c.  CAST/C-Care 
Eggert, Thompson, Randell, and Pike (2002) and Randell, Eggert, and Pike 
(2001) tested counseling and group interventions that they developed.  They used an 
experimental 3-group, repeated measures design to compare suicidal behavior and 
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depression at baseline, 4 weeks, and 10 weeks.  Youth from 7 urban high schools (N = 
341) at risk for school failure participated.  Conditions included:  (1) C-CARE, a 
computer-assisted interview combined with risk assessment counseling, (2) CAST, a 
social support and skills training program, and (3) a control interview using Beck’s 
Suicidal Ideation and Intent Scale as well as a referral procedure.  At baseline and each 
follow-up students completed the High School Questionnaire.  
Youth in the CAST and C-CARE groups experienced reduced depression 
(Randell et al., 2001).  Those receiving the CAST intervention gained improved self-
efficacy.  Despite these positive findings, high-risk youth who reported lower levels of 
personal control continued to experience low personal control.  They also lacked family 
support and did not meet family goals.   
The study was limited to tests of the immediate effects of the interventions that 
were performed (Randell et al., 2001).  Reanalysis of trends at nine-month follow-up 
assessments is needed.  Also, the researchers did not identify gender, ethnicity, or 
severity of suicide risk behaviors for students who benefited from the intervention.  In 
addition, no parental interventions were provided.  Doing so could have helped students 
develop greater personal control and problem-solving/coping skills. 
d.  Cognitive Skills Group 
Lamb, Puskar, Sereika, and Corcoran (1998) performed a two-phase experimental 
study, called Teaching Kids to Cope (TKC), to measure the effectiveness of cognitive 
skills groups.  The study was conducted at four rural high schools (n = 222).  This 
program was not part of the EBPP because it is not labeled as a suicide prevention 
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program.  However, it shows promise for addressing psychological/ mental health 
problems of rural youth that may place them at risk for suicide.   
Students at moderate to high risk for depressive symptoms were identified by 
scores on the Reynolds Adolescent Depression Scale.  The pretest and posttest included:  
(1) the Jalowiec Coping Scale, (2) the Reynolds Adolescent Depression Scale, and (3) the 
Life Events Checklist.  Intervention groups performed problem solving after receiving 
content on teen stresses, coping, self-image, communication, and family relationships.   
Only females showed significant decreases in depressive symptoms (Lamb et al., 
1998).  Intervention subjects demonstrated greater use of supportant coping, citing a 
decrease in arguments with parents and more varied coping skills.  Interventions were 
aimed at “rural” students.  The study did not measure change over time.   
4.  Gatekeeper Training 
Programs are also focusing on education of school personnel.  These programs, 
referred to as gatekeeper training, include education of adults who come in contact with 
suicidal youth in schools (Centers for Disease Control and Prevention, 1992; Gould & 
Kramer, 2001).  The purpose is to assist school personnel in developing attitudes, 
knowledge, and skills to identify students at risk for suicide, determine the level of risk, 
manage the situation, and refer when necessary (Gould & Kramer, 2001).  Previous 
research has focused on issues related to the creation and implementation of such 
programs, but not success or failure.  Yellow Ribbon, an education and community-based 
program that utilizes curricula and Ask 4 Help!™ Cards, is currently being evaluated 
(Louisiana Spirit Suicide Prevention Summit Meeting Planning Committee, 2006).  Thus, 
at the current time no gatekeeper training programs have been evaluated.   
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5.  Monitoring Initiative 
 No known monitoring programs have been evaluated as part of the EBPP.  The 
reason that the following program was not selected for evaluation is not known. 
a.  School Crisis Management Program 
The Suicide Prevention and School Crisis Management Program (SPSCMP) of 
the culturally diverse Dade County Public Schools (DCPS) in Miami, Florida is a 
successful monitoring system with similarities to the SAP.  The program includes student 
education, a crisis hotline, parental information, and the collection of data concerning 
suicidal ideation, attempts, and completed suicides (Zenere & Lazarus, 1997).   
A 5-year longitudinal study of the suicidal behavior of DCPS students was 
conducted to determine the direction and degree of self-destructive behavior following a 
suicide prevention and intervention program (Zenere & Lazarus, 1997).  Behavioral data 
was obtained from historical records maintained by the Department of Crisis 
Management (DCM), while descriptive information concerning suicidal ideation, suicide 
attempts, and completed suicides was obtained from hotline reports created by the DCM.  
Completed suicides were cross-referenced with investigation reports of the Metro-Dade 
County Medical Examiner Department (MD-CMED).   
Since the program began, the average annual number of suicides has decreased 
62.8%.  The number of attempts decreased from 243 (rate of 87 per 100,000 students, 
1989-1990) to 95 (rate of 31 per 100,000 students, 1993-1994) (Zenere & Lazarus, 1997).  
Data indicate that the rate of suicidal ideation remains stable. 
Several limitations of the study were identified (Zenere & Lazarus, 1997).  
Suicidal ideation and attempts were likely underreported.  According to the authors, this 
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can be expected in a large school system where available resources are outweighed by 
mental health needs.  Also, when suicidal behaviors occur at home, parents are often 
hesitant to report them.  Some apparent suicides may have been attributed to other causes 
of death, including accidents.  The study did not account for students who dropped out of 
school or were new.  There was minimal control of risk factors outside of school that 
including abuse, bereavement, existing psychopathology, and family concerns.   
6.  Pennsylvania Student Assistance Program 
Most state initiatives to address risk factors for suicide were legislated in the mid-
1980s in response to the Youth Suicide Prevention Act of 1985 (Metha, Weber, & Webb, 
1998).  The SAP was established in 1984 in four public school districts in Pennsylvania.  
Its purpose is to address behavioral barriers to educational success so that students may 
remain in school, achieve, and advance (Commonwealth of Pennsylvania, 1998).  
Barriers include mental health and substance abuse problems (Commonwealth of 
Pennsylvania, 2000).  The goal is to remove barriers, enabling students to be successful 
in school (Commonwealth of Pennsylvania, 1998).   
The SAP in each school is implemented by a core team (Commonwealth Student 
Assistance Program Interagency Committee, 1991).  The team includes a central office 
representative, such as the superintendent; a building administrator, such as the principal; 
and at least four members who are located in the school building.  The remaining 
members may be school nurses and nurse practitioners, teachers, counselors, or other 
related professional staff.  The core team includes liaisons from county mental health and 
drug and alcohol systems.  All new members of teams, including liaisons, must 
participate in SAP training provided by the Commonwealth.   
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Each SAP team meets 80 minutes per week for case management/intervention 
activities.  The Commonwealth Student Assistance Program Interagency Committee 
(Commonwealth Student Assistance Program Interagency Committee, 1991), which 
included representatives from state departments, recommended that meetings occur 
during school time.  The SAP process for providing assistance to individual students 
involves four phases (Commonwealth of Pennsylvania, 2000) (refer to “Activities” in 
Figure 3).   
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Figure 3. Logic Model of the SAP Process 
 
Inputs Activities Short-term Outcomes
Long-term 
Outcomes
Students who have psychosocial 
risk factors for suicide & their 
parents/guardians
SCHOOL SERVICES:
 o One-to-one follow-up with 
team member or other school 
personnel
o Multidisciplinary team 
evaluation
o Services by/from school social 
worker
o Mental health special issues 
group (divorce, grief & loss, etc.)
o Mental health aftercare/support 
group
o Drug & alcohol 
education/prevention group
o Drug & alcohol 
aftercare/support group
o Other in-school group
o School-based juvenile probation
o Team intervention
o Crisis intervention
o Alternative school placement
o Academic supports
o Teen parenting/pregnancy 
program
o Drop-out prevention program
o Mentoring
o Other
REFER STUDENT TO 
THE SAP.
o Identify problem/risk 
behaviors.
o Perform initial fact-
finding.
o Request parental/guardian 
permission for participation 
in the SAP.
o Refer student to SAP core 
team.
PLAN.
o Gather information.
o Conduct student 
conference.
o Perform team planning.
o Conduct parent/guardian 
conference.
COMMUNITY/AGENCY
 SERVICES:
o Assessment by licensed drug & 
alcohol provider, referral to 
inpatient/outpatient program
o Assessment by licensed mental 
health provider, referral to 
inpatient/outpatient program
o Assessment by behavior 
specialist, referral to outpatient 
program or in-school 
support/aftercare services
o Other social services agencies, 
such as Children, Youth, & 
Family Services
o Juvenile Probation
o Other
PROVIDE SUPPORT 
AND FOLLOW-UP.
o Continue to identify 
problem behaviors.
o Continue to perform fact-
finding.
o Maintain parent/guardian 
contact.
o Advocate for parental/ 
guardian participation.
o Provide in-school support 
services for students.
o Refer to SAP core team as 
needed.
o Continually monitor 
student progress, parent/ 
guardian involvement, & 
compliance with treatment 
recommendations.
STUDENT HAS 
IMPROVED 
QUALITY OF LIFE.
REDUCTION OF 
RISK FACTORS & 
BEHAVIORS.
INTERVENE/
RECOMMEND CARE.
o School services
o Community/agency 
services
INCREASE IN 
PROTECTIVE 
FACTORS.
THE NUMBER OF 
YOUTH DEATHS IN 
PENNSYLVANIA 
DUE TO SUICIDE & 
OTHER RISK 
FACTORS 
DECREASES.
STUDENT 
GRADUATES .
Teachers, school counselors, 
SAP team members, & providers
IMPROVED 
EDUCATIONAL 
OUTCOMES:
o Suspensions
o Policy violations
o Promoted/Graduated
o Attendance
o Academic 
performance
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Students may be referred to SAP for one or more of the following reasons 
(Commonwealth of Pennsylvania, Department of Education, n.d.a.):  (1) violated school 
policy, drug and alcohol related, (2) violated violence and weapons policy, (3) violated 
other school policy, (4) behavioral concerns, (5) performing below academic ability, (6) 
unexplained drop in grades, (7) attendance, (8) suicide ideation, gesture, or attempt, (9) 
re-entry into school, (10) self-reported problem, and (11) other.  Self-referral may occur, 
or students may be referred by a SAP team member, teacher, school counselor, nurse, 
disciplinarian, administrator, school psychologist, social worker, member of the legal 
system (court, police, etc.), a person providing instructional support, parent or guardian, 
peer, or community agency.   
a.  Roberts Assistance Program (RAP) 
In 1988, a SAP program referred to as “RAP” was established in the Owen J. 
Roberts School District in Chester County, Pennsylvania (Taylor-Mearhoff, 1990), a 
metropolitan area with at least one million people (Economic Research Service, 2003b).  
The program was created due to the profound negative impact of depression and 
substance abuse upon students in the school district, as well as the devastating effects of 
the suicides of students who attended district schools.  The program has been recognized 
statewide and nationally as a model SAP.  The author does not state whether other 
schools have implemented the program. 
A goal of the program is to prevent crisis situations through early intervention 
(Taylor-Mearhoff, 1990).  Referrals to RAP are made by school personnel, parents, and 
students whenever it looks like a student is headed for trouble.   
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Procedures were created for addressing suicidal ideation, threats, and attempts; 
drug/alcohol emergencies, child abuse and neglect; and runaways (Taylor-Mearhoff, 
1990).  Services that are offered include a prevention curriculum for students, faculty in-
service programs, and community education. 
The effectiveness of the program was evaluated based on the following feedback 
from students and staff (Taylor-Mearhoff, 1990). 
• High school students: 
o 92% believed that the school should provide student assistance 
services 
o 66% reported that they would refer a troubled friend to the RAP 
o 39% reported knowing someone who had been helped by the RAP 
o 11% reported that they had been helped by the RAP 
o 38% were referred for treatment during the 1989-1990 school year 
• Faculty: 
o 78% reported that they knew someone who had been helped by the 
RAP. 
Limitations of the study were not discussed. 
b.  Retrospective Analysis for One School District   
A retrospective analysis of SAP data was completed for one school district in an 
urban area of Pennsylvania (Fertman, Tarasevich, & Hepler, 2003).  The analysis showed 
that referrals have increased since the 1995-1996 school year, that students are 
consistently linked by SAP to behavioral health care at a higher rate than the national 
rate, that a majority of referred students comply with recommendations, that referred 
students show improvements in attendance, that suspensions have decreased, and that 
promotion and graduation status is positive.   
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A limitation of the study was that it only included one school district in 
Pennsylvania (Fertman et al., 2003).  In addition, since the study examined data for an 
urban school district, results may not be applicable to the SAPs of schools located in 
other geographic regions.  This study also did not examine relationships and data of 
individual counties or the state as a whole.  It will determine if a relationship exists 
between educational outcomes and state-designated rural-urban statuses for counties, 
rural-urban continuum codes, and urban influence codes.  It is the first study that 
examines relationships between educational outcomes and SAP participation based on 
reason for referral. 
In summary, evidence-based youth suicide prevention programs include a 
screening instrument, suicide awareness education for students, life skills training, and a 
monitoring initiative.  None of these programs are the same as the SAP, but they can be 
used in conjunction with the SAP.  For example, one of the tasks contained in 
Pennsylvania’s Youth Suicide Prevention Five Year Action Plan is to organize “train the 
trainer” sessions for the Columbia SuicideScreen throughout the state (Pennsylvania 
Youth Suicide Prevention Advisory Workgroup, n.d.).  This step has been completed in 
some geographic areas of the Commonwealth, and some public high schools are using the 
screen to identify and refer students to the SAP.  Lifelines and SOS could be used to 
increase student awareness and self- and peer referral to the SAP.  Programs such as 
Reconnecting Youth Class, C-CARE/CAST (Counselors Care/Coping and Support 
Training), Teaching Kids to Cope (TKC), and the Zuni Life Skills Development 
Curriculum could be used as services (interventions) recommended by the SAP.  Aspects 
of the Suicide Prevention and School Crisis Management Program (SPSCMP), including 
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data monitoring and hotlines, could also be used to supplement the SAP.  Thus, the SAP 
provides an opportunity to evaluate and implement best practices.   
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III.  Preliminary Studies 
 
 As a part of doctoral studies at Duquesne University School of Nursing, a pilot 
study of the SAP data was undertaken to:  (1) determine the quality of the data, (2) 
compare sample sizes for the pilot study to power analysis requirements for the larger 
study, and (3) test the hypotheses.  IRB approval from Duquesne and permission from the 
Pennsylvania Department of Education to conduct the study was granted (Appendix 1). 
A.  Samples 
Samples for the pilot study were selected from the following populations: 
• Aggregate SAP data for public high schools in Pennsylvania for school year 
2002-2003.  
• SAP data from two individual high schools for school year 2002-2003.   
The two schools agreed to have their SAP data analyzed with the understanding that they 
would not be identified in final reports, and that each school would receive feedback as to 
their outcomes.   
Aggregate sample sizes for statistical tests varied from 3,117 cases to 16,542 
cases based on the subgroups compared.  Since high school samples did not meet power 
analysis requirements, exploratory analyses were performed using aggregate data only.  
B.  Data 
1.  Aggregate SAP data 
Aggregate SAP data for school year 2002-2003 (n = 62,885 cases statewide) was 
transferred in Microsoft Access format via e-mail to the researcher.  The cases included 
counties in which high schools were located, but did not contain school names.   
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2.  Individual High School Data 
Two individual high schools participated (n = 130, 139).  Signed agreements 
(Appendix 2) from the school administrators were mailed to the researcher.  Data was e-
mailed in Excel spreadsheets. 
3.  SAP Variables 
The SAP database contains 166 variables measured for each of the 54,294 cases 
(Appendix 3).  Both aggregate and school data contain the same variables.  Five of the 
variables are designated as educational outcomes.  They include the following three 
dichotomous variables 
• Drug and alcohol policy violations have decreased  
• Student graduated or was promoted to next grade, and 
• Student was suspended since current referral to the SAP 
as well as the following two three-category ordinal variables (improved, remained the 
same, declined): 
• Academic performance has worsened, remained the same, or improved, and  
• Attendance has decreased, remained the same, or improved  
Of the remaining variables, 15 (dichotomous variables) correspond to reasons 
why students may be referred to the SAP, 35 (dichotomous variables) correspond to 
school and community/ agency services that can be recommended by SAP teams, and the 
remaining 111 variables include demographics and dichotomous status variables. 
C.  Testing the Hypothesis 
 The following hypotheses were tested: 
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• There was no correlation between reason for referral, participation in 
recommended services (independent or predictor variables) and educational 
outcomes (dependent or outcome variables).   
Cases in which grade, gender, age, and race were not defined, or the student 
discontinued the SAP process, were eliminated from all analyses (n = 120).   
D.  Methodology 
Relationships between educational outcomes (outcome variables) and the 
following independent or predictor variables were examined based on reason for referral 
to the SAP (including “suicide ideation, gesture, or attempt”): 
• Participation in individual school services. 
• Participation in individual community-agency services. 
• Relationships between educational outcomes (variables) and the following 
predictor variable was also examined: 
• Individual reasons for referral to the SAP, including “suicide ideation, gesture, or 
attempt.” 
E.  Discussion 
1.  Quality of the Data 
A key objective of the pilot study was to determine feasibility and data quality.  
Analyses resulted in recommendations that were made to the Department of Education 
concerning the variables.  As a result, the following changes were made to the SAP 
database for 2004-2005: 
• Replaced dichotomous variable Academic Performance with Grade Point 
Average. 
• If a particular service is not accessed, the reason why must be entered. 
• Added How many times was this student referred this school year?  (1, 2, 3, 4 or 
more). 
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• Added “Suicide Prevention/Screening Program” as an Incoming Referral Source. 
• Added “Gender Issues” as an Incoming Referral Reason. 
These changes, as well as future changes that may be made as a result of the larger study, 
will provide additional objective information to support future statistical analyses. 
 2.  Power Analysis 
All samples of aggregate data exceeded 80% power analysis requirements for 
correlation (n = 137, p < .05, r = .30).  Samples of individual participating schools did not 
meet these requirements.  
3.  Interpretation of Results 
 Testing of the hypotheses resulted in several findings and demonstrated that 
research questions proposed by this study can be answered using available SAP data.  
The following services had statistically significant relationships with the specified 
educational outcomes for students referred for “suicide ideation, gesture, or attempt” 
(Table 3) (p < .05, Pearson’s R ranged from 0.016 to 0.188, Chi Square ranged from 
6.181 to 2,444.01, and Wilk’s Lambda ranged from .054 to .986). 
Table 3.  Statistically Significant Relationships Between SAP Interventions and 
Educational Outcomes 
 Educational Outcomes 
 
 
Services 
 
Increased 
Attendance 
Improved 
Academic 
Performance 
 
Fewer 
Suspensions 
Fewer 
Policy 
Violations 
Promoted 
or  
Graduated 
“One-to-one 
counseling with 
guidance counselor, 
school psychologist, 
etc.” 
 * * * * 
“One-to-one follow-
up with team 
member or other 
school personnel”  
*  * * * 
“Services by/from 
social worker”  
  * * * 
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 Educational Outcomes 
 
 
Services 
 
Increased 
Attendance 
Improved 
Academic 
Performance 
 
Fewer 
Suspensions 
Fewer 
Policy 
Violations 
Promoted 
or  
Graduated 
“Mental health 
special issues group 
(divorce, grief and 
loss, etc.).”  
*  * * * 
“Mental health 
aftercare/support 
group”  
  * * * 
“Crisis intervention”    * * * 
“Academic supports”   * * * * * 
“Alternative school 
placement” 
* *    
“Juvenile probation” *  *   
“Drop-out prevention 
program” 
   *  
“Conflict resolution” *    * 
“Other school 
services” 
*    * 
“Licensed mental 
health provider”  
 * * * * 
“Outpatient mental 
health treatment” 
* * * * * 
“Inpatient mental 
health treatment” 
  * * * 
“Mental health 
treatment—
behavioral health 
rehab services”  
 *  * * 
“Inpatient drug and 
alcohol treatment”  
    * 
“Assessment by 
behavior specialist”  
   *  
“Other social 
services agencies”  
   *  
* indicates that the relationship is statistically significant at p ≤ .05 
Logistic regression (R2) analyses indicate that school services accounted for 
11.2% of improvement in academic performance, 12.4% of improvement in attendance, 
30.9% of improvement in promotions/graduations, 34.9% of improvement in 
suspensions, and 37.2% of improvement in policy violations.  Thus, school services 
accounted for one-tenth to one-third of improvement in educational outcomes.  
Community-agency services accounted for 5.6% of improvement in attendance, 4.8% of 
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improvement in academic performance, 33.8% of improvement in suspensions, 37.4% of 
improvement in promotions/graduations, and 45.7% of improvement in policy violations.  
Community-agency services accounted for one-twentieth to less than one-half of 
improvement in educational outcomes.  Together, school and community services 
accounted for 16.2% of improvement in academic performance, 16.3% of improvement 
in attendance, 49.2% of improvement in promotions/graduations, 49.2% of improvement 
in suspensions, and 57.8% of improvement in policy violations.  School and community-
agency services together accounted for almost half of improvement in 
promotions/graduations and suspensions, and over half of improvement in policy 
violations.  They accounted for less than one-fifth of improvement in academic 
performance and attendance. 
The quality and availability of services throughout the Commonwealth is 
unknown.  However, minimum guidelines for county mental health programs have been 
established by the Pennsylvania Department of Public Welfare (Commonwealth of 
Pennsylvania, Department of Public Welfare, Office of Mental Health and Substance 
Abuse Services, 1997). 
Most statistically significant relationships between participation of suicidal 
students in the SAP and educational outcomes included suspensions (based on Pearson’s 
R, Chi Square, and Wilk’s Lambda), policy violations (based on Chi Square only), and 
promotion/graduation status (based on Pearson’s R, Chi Square, and Wilk’s Lambda).  
School and agency personnel may be more successful in improving some educational 
outcomes than others based on reason for referral (problem[s] of the student).  However, 
results of multiple linear regression indicated that approximately 40% to 70% of 
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improvement in these outcomes may be due to factors other than school and community-
agency services. 
Students who were not referred to the SAP for “suicide ideation, gesture, or 
attempt,”  but were referred for other reasons, had more statistically significant 
relationships with improved educational outcomes than students referred for “suicide 
ideation, gesture, or attempt.”  Number and types of services available to at risk students 
through the SAP varies, and this may impact outcomes. 
Only youth who were referred for “performing below academic ability,” 
“attendance,” and “homelessness” had significant relationships with reason for referral 
and improvement in all five educational outcomes (Pearson’s R).  
All reasons for referral had statistically significant relationships with at least two 
(and at most all five) educational outcomes (Table 4). 
4.  Reasons for Further Study of the SAP 
Rationale for the proposed study includes: 
• Statistically significant relationships were not found between some mental 
health-related and educational services provided to suicidal students and 
educational outcomes. 
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Table 4.  Statistically Significant Relationships Between Referral Reasons and 
Educational Outcomes 
 
Educational Outcomes 
 
Referral Reasons 
 
Increased 
Attendance 
Improved 
Academic 
Performance 
 
Fewer 
Suspensions 
Fewer 
Policy 
Violations 
Promoted 
or 
Graduated 
Violated school 
policy, drug and 
alcohol related 
*    * 
Violated school 
violence/weapons 
policy 
* * * * * 
Violated other 
school policy 
  * * * 
Behavioral concerns * * * * * 
Performing below 
academic ability 
* *   * 
Unexplained drop in 
grades 
 * * * * 
Attendance * * * * * 
Continuation of case 
from another SAP 
team 
*  *   
Re-entry into school   * * * 
Self-reported 
problem 
 *   * 
Homelessness   * * * 
Suffered Self-
Reported Problem 
  * * * 
Involvement in legal 
system 
  * * * 
Other    *  
* indicates that the relationship is statistically significant at p ≤ .05 
• Logistic regression indicates that almost one-half or more of improvement in 
educational outcomes may be due to factors other than school and community/ 
agency services. 
These results could have been a function of sample size.  The proposed study provided 
larger samples for analyses and allowed for control of extraneous variables such as 
gender, ethnicity, age, and grade. 
• Characteristics of schools and students in particular schools vary across the state 
and counties.  Pennsylvania includes both rural and urban high schools and counties. 
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• Some services may not be available in some geographic areas such as rural 
locations. 
• Services may vary depending upon problems of students in individual schools.  
For example, more violent acts may occur in urban schools than rural schools.  Thus, 
relationships must be examined for more high schools than the two that participated.  
The proposed study provided this opportunity by enabling examination of 
relationships based on: 
o Availability of individual services by county. 
o Geographic and demographic characteristics based on county. 
5.  Importance of the Pilot and Proposed Studies 
Analyses showed that relationships between services and the five educational 
outcome varied for students at risk for suicide and those referred to the SAP for other 
reasons.  Therefore, significant relationships should be investigated further by studying 
larger samples and by comparing results for individual counties.  Services having the 
most significant relationships with educational outcomes could then be investigated 
further to identify best practices.  
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IV.  Methodology 
A.  Setting 
 The setting for the Student Assistance Program is all public high schools 
throughout the Commonwealth of Pennsylvania.  Every public elementary, middle, and 
high school in Pennsylvania is required to have a SAP.  Since the majority of youth 
suicides are among adolescents, and adolescents usually are enrolled in high schools 
rather than middle schools, only high school SAP data areٛ being included in this study. 
B.  SAP Data 
The proposed study utilized SAP data contained in the database maintained by the 
Department of Education for school years 1997-1998 through 2005-2006.  The data is 
gathered by SAP team personnel throughout the steps of the SAP process.  Steps include:  
(1) referral, (2) planning, (3) intervention/recommendations for care, and (4) support and 
follow-up (Figures 2 and 3).  The data that is gathered is recorded on SAP data collection 
form (PDE 4092) (Appendix 4).  All schools use the same form.  Data collection begins 
when a student is referred to the SAP and ends when: 
• The student refuses to participate. 
• The SAP process is not needed or warranted. 
• The student is already receiving treatment. 
• The parent or parents refuse to allow the student to participate. 
• Some other, unspecified reason exists. 
A data entry tool, SAP Online, enables SAP team personnel to enter the data 
contained on the data entry forms into the SAP database.  While looking at the form, 
personnel simply enter the data via the Internet.   
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C.  SAP Variables 
• The SAP database contains 166 variables.  All variables are contained on the data 
entry form (Appendix 4).  Five of the variables are designated as educational 
outcomes and were analyzed in this study (Table 5).  
• Of the remaining variables, 15 (dichotomous variables) correspond to reasons 
why students may be referred to the SAP.  Since students can be referred to the SAP 
for more than one referral reason, new variables were created that included the four 
most common pairs (set of two) of referral reasons for students referred to the SAP 
for suicidal ideation, gesture, or attempt (Table 5).  These combinations must be 
clinically reasonable (Hosmer & Lemeshow, 2000c).  This was determined based on 
advanced practice clinical nursing knowledge of the researcher.  The resulting 
variables are referred to as interaction effect variables or interaction terms 
(Kleinbaum & Klein, 2002a).  They are the product of the two initial variables (the 
values are multiplied). 
• Remaining variables also included 35 (dichotomous) variables that correspond to 
school and community-agency services that can be recommended by SAP teams 
(Table 5).   
• The remaining 111 variables included demographic variables and dichotomous 
status variables (Table 5).   
 
 75
 
Table 5.  SAP Variables Used in the Study 
 
Category 
Type of 
Variable 
 
Variable Name 
 
Values 
Educational 
Outcomes 
Dichotomous Drug and alcohol policy violations 
 
0 = violations have continued or worsened 
since referral to the SAP, and 
1 = violations have decreased since referral 
to the SAP 
 
 Promotion/graduation status 
 
0 = retained, and 
1 = promoted or graduated 
 
 Suspensions 
 
0 = suspensions have continued or increased 
since referral to the SAP, and 
1 = suspensions have decreased since 
referral to the SAP 
 Three-
Category 
Ordinal 
Academic performance 
 
1 = academic performance has declined 
since referral to the SAP 
2 = academic performance has remained the 
same since referral to the SAP, and 
3 = academic performance has improved 
since referral to the SAP 
 
 Attendance 
 
1 = attendance has declined since referral to 
the SAP, 
2 = attendance has remained the same since 
referral to the SAP, and 
3 = attendance has improved since referral to 
the SAP 
    
Referral 
Reasons 
Dichotomous Academic performance 
Attendance 
Behavioral concerns 
Child abuse and neglect 
Continuation of SAP Case 
Unexplained drop in grades 
Homelessness 
Other 
0 = student was not referred to the SAP for 
this reason, and 
1 = student was referred to the SAP for this 
reason 
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Category 
Type of 
Variable 
 
Variable Name 
 
Values 
Involvement in legal system 
Self-reported problem 
Re-entry into school 
Self-reported problem 
Social concerns 
Suicidal ideation, gesture, or attempt 
Traumatic event 
Violated drug and alcohol policy 
Violated violence and weapons policy 
Violated other school policy 
 Dichotomous 
interaction 
effect 
Suicidal ideation, gesture, or attempt and Attendance, 
Suicidal ideation, gesture, or attempt and Behavioral 
concerns, 
Suicidal ideation, gesture, or attempt and Academic 
Performance, and 
Suicidal ideation, gesture, or attempt and Self-Reported 
Problem. 
0 = student was not referred to the SAP for 
both reasons, and  
1 = student was referred to the SAP for both 
reasons 
    
Services Dichotomous School services: 
Academic supports, 
Alternative school placement, 
Conflict resolution,  
Crisis intervention, 
Drop-out prevention program, 
Drug and alcohol aftercare/support group, 
Drug and alcohol education/prevention group, 
Mental/behavioral health aftercare/support group, 
Mental health special issues group (divorce, grief and loss, 
etc.), 
Mentoring, 
Multidisciplinary team evaluation (MTE), 
No services recommended. 
One-to-one counseling with guidance counselor, school 
psychologist, etc., 
0 = student did not participate in the service, 
and 
1 = student did participate in the service 
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Category 
Type of 
Variable 
 
Variable Name 
 
Values 
One-to-one follow-up with team member or other school 
personnel, 
Other,  
Other in-school group, 
School-based juvenile probation, 
Services by/from school social worker, 
Team intervention, and 
Teen parenting/pregnancy program. 
 Dichotomous Community-agency services: 
Academic support, 
Other community services, 
Outpatient drug/alcohol treatment, 
Juvenile probation, 
Mental health treatment—Behavioral health rehab services, 
Inpatient mental health treatment, 
Outpatient mental health treatment, 
Mental health treatment—Partial program, 
No services recommended, 
Other social services agencies (e.g. Children, Youth, & Family 
Services), 
Referral to in-school support/aftercare services,  
Screening/assessment by licensed drug and alcohol provider, 
Screening/assessment by licensed mental health provider, 
Screening/assessment by behavior specialist (e.g. combined 
drug and alcohol, mental health, violence, etc.). 
0 = student did not participate in the service, 
and 
1 = student did participate in the service 
 Dichotomous Other services recommended by SAP teams: 
Assessment by behavioral specialist, 
Assessment by drug & alcohol provider, 
Assessment by other social services agency, 
Continue existing drug & alcohol services, 
Continue existing mental health services, 
Children & youth services, 
Domestic violence center, 
Faith-based organization, 
Juvenile probation, 
0 = service was not recommended, and 
1 = service was recommended 
 
Note:  Whether students participated in other 
services that were recommended by SAP 
teams is unknown. 
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Category 
Type of 
Variable 
 
Variable Name 
 
Values 
Other community services,  
Rape action center, and 
Team recommended other. 
 Dichotomous 
interaction 
effect 
One-to-one follow-up and Outpatient Mental Health 
Treatment, 
Counseling and Outpatient Mental Health Treatment, 
Crisis intervention and Outpatient mental health treatment, 
and 
Inpatient mental health treatment and Outpatient mental 
health treatment 
0 = student did not receive both services, 
and 
1 = student did receive both services 
    
Rural-urban 
continuum 
codes 
Dichotomous 1 – Counties in metro areas of 1 million population or more, 
2 – Counties in metro areas of 250,000 to 1 million population, 
3 – Counties in metro areas of fewer than 250,000 population, 
4 –  Urban population of 20,000 or more, adjacent to a metro 
area, 
5 – Urban population of 20,000 or more, not adjacent to a 
metro area, 
6 – Urban population of 2,500 to 19,999, adjacent to a metro 
area, 
7 – Urban population of 2,500 to 19,999, not adjacent to a 
metro area, 
8 – Completely rural or less than 2,500 urban population, 
adjacent to a metro area, and 
9 – Completely rural or less than 2,500 urban population, not 
adjacent to a metro area. 
0 = school student attends is not located in a 
county having the code 
1 = school student attends  is located in a 
county having the code 
Urban influence 
codes 
Dichotomous 1 – In large metro area of 1+ million residents, 
2 – In small metro area of less than 1 million residents, 
3 – Micropolitan area adjacent to large metro area, 
4 – Noncore adjacent to large metro area, 
5 – Micropolitan area adjacent to small metro area, 
6 – Noncore adjacent to small metro area and contains a town 
of at least 2,500 residents, 
7 – Noncore adjacent to small metro area and does not 
0 = school student attends is not located in a 
county having the code 
1 = school student attends  is located in a 
county having the code 
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Category 
Type of 
Variable 
 
Variable Name 
 
Values 
contain a town of at least 2,500 residents, 
8 – Micropolitan area not adjacent to a metro area, 
9 – Noncore adjacent to micro area and contains a town of at 
least 2,500 residents, 
10 – Noncore adjacent to micro area and does not contain a 
town of at least 2,500 residents, 
11 – Noncore not adjacent to metro or micro area and 
contains a town of at least 2,500 residents, and 
12 – Noncore not adjacent to metro or micro area and does 
not contain a town of at least 2,500 residents. 
Previous 
referrals 
Dichotomous Previously referred in grade 9, 
Previously referred in grade 10, and 
Previously referred in grade 11. 
0 = not previously referred during the grade 
1 = previously referred during the grade 
Control 
Variables 
Dichotomous Gender 0 = male and 1 = female 
  Non-White ethnicity 0 = no and 1 = yes 
  White ethnicity 0 = no and 1 = yes 
  Unknown ethnicity (includes Black/African-American, 
Hispanic, Asian or Pacific Islander, Asian Indian, Asian, multi-
racial, other, and Hispanic ethnicities) 
0 = no and 1 = yes 
  Gifted student 0 = No (n = 327,110), 1 = Yes (n = 9,004) 
  Special education student 0 = No (n = 280,907), 1 = Yes (n = 63,313) 
  Legally emancipated 0 = No (n = 153,770), 1 = Yes (n = 1,244) 
  Rural/urban status of county 0 = urban, 1 = rural 
 Ordinal Age 13 through 21 years 
  Grade 9 through 12 
  For binomial logistic regression only: 
Month referred to the SAP 
1 = Carried over from previous school year        
(n = 13,667) 
2 = August (n = 3,013) 
3 = September (n = 78,361) 
4 = October (n = 87,199) 
5 = November (n = 66,170) 
6 = December (n = 46,006) 
7 = January (n = 56,928) 
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Category 
Type of 
Variable 
 
Variable Name 
 
Values 
8 = February (n = 55,325) 
9 = March (n = 58,693) 
10 = April (n = 41,945) 
11 = May (n = 31,962) 
12 = June (n = 15,932) 
13 = July (n = 88) 
  For multinomial logistic regression only: 
Referred during August, September, or October (n = 98,091), 
Referred during November, December, or January (n = 
93,449), 
Referred during February, March, or April (n = 84,078), 
Referred during May, June, or July (n = 19,435), and 
Case was carried over from previous school year (n = 9,583). 
0 = no, 1 = yes 
 
Note.  These variables were created by 
combining variable “month referred to the 
SAP” into groups due to zero frequencies in 
multinomial logistic regression analyses. 
  Number of times referred to the SAP during the current school 
year 
0 (n = 11,326) 
1 (n = 143,034) 
2 (n = 10,803) 
3 (n = 1,987) 
4 (n = 1,984) 
  Total # of referral reasons per case 0 (n = 12,986) 
1 (n = 184,619) 
2 (n = 85,670) 
3 (n = 39,259) 
4 (n = 15,749) 
5 (n = 6,025) 
6 (n = 6,025) 
7 (n = 758) 
8 (n = 213) 
9 (n = 99) 
10 or more (n = 38) 
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D.  Samples 
1.  Description of the Samples 
 The population for this study was all students who were referred to and 
participated in the SAP, all students who could have been referred to and participated in 
the SAP but were never referred, as well as all students who would be referred to the SAP 
in Pennsylvania in the future.  The sample was all students who were referred to and 
participated in the SAP in Pennsylvania.  It included aggregate statewide data for school 
years 1997-1998 through 2005-2006 for students who were referred to and participated in 
the SAP in high schools located in all of Pennsylvania’s 67 counties.  Data for school 
year 1996-1997, the first year that data was stored in the data base, was not used because 
data base fields did not have definitions and their meaning could not be determined.   
Since the data of all of Pennsylvania’s public high schools is contained in the SAP 
database, aggregate data included SAP cases of students throughout the entire state.  
However, database fields used to identify individual high schools and students were 
removed from the aggregate data by a computer programmer who works as an external 
consultant for the Department of Education.  As a result, the data is de-identified.  The 
names of individual counties in which schools are located, however, was maintained in 
the aggregate data.   
Individual county data included the data of all public high schools located within 
each of Pennsylvania’s 67 counties.  Analyses based on designation of counties by the 
Commonwealth as rural or urban, county rural-urban continuum codes, and county urban 
influence codes were completed. 
 82 
2.  Power Analysis Requirements 
 
The sample size required to provide 95% statistical power (p < .05, two-tailed 
test) with an effect size of .20 is a minimum of 318 cases.  Given the data that is available 
from the SAP, accessing the sample size was feasible for statewide data. 
E.  Data Analysis and Interpretation 
An inferential, retrospective regression analysis design was employed.  The 
design was inferential because it used a sample to make inferences about a population.  
Frequency distributions were used to identify characteristics of the study population, 
including age, grade, special education or gifted, gender, ethnicity, and emancipation.   
The study was retrospective because it used data that was previously collected by 
SAP teams for students who were referred to and participated in the SAP in 
Pennsylvania.  Once students completed the SAP process, SAP team members compared 
each student’s educational outcomes to his or her outcomes at baseline, the time when 
each student was first referred to the SAP.  They then determined whether those 
outcomes improved after the SAP process was completed, remained the same, or 
declined, depending upon the outcome being measured.  Outcomes for potential control 
groups, such as students who were referred to the SAP but did not participate, and 
students who did not need to be referred to the SAP, were not available for comparison.  
Therefore, no comparisons to control groups were completed.  Furthermore, no services 
(interventions) were examined since they had already been received by SAP participants, 
and it was not a goal of this study to test interventions provided via the SAP.  In addition, 
no cause and effect between services and outcomes can be concluded from this study. 
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A regression analysis design was used because logistic regression enables 
researchers to identify those variables that affect the probability of a particular outcome , 
and educational outcomes were analyzed in this study.  Stepwise logistic regression (the 
method of variable selection used in this study), in particular, is useful when the outcome 
has never been studied before, when important predictors are not known, and when 
associations between the predictors and outcome(s) are not well understood (Hosmer & 
Lemeshow, 2000c).  It provides a fast and effective means for screening large numbers of 
variables and fitting a number of logistic regression equations.  These scenarios apply to 
this study since it is the first study of the SAP to use case wise data and the first study to 
examine relationships between predictor (independent) variables and educational 
outcomes (dependent variables). 
1.  Analyses 
Specific Aim:  To identify significant predictors of outcomes for suicidal students 
and other students who were referred to and participated in the SAP. 
For this aim, we investigated whether a significant association existed between 
any of the five educational outcomes and the predictor variables:  reason for referral, 
school services, community-agency services, services recommended by SAP teams, 
rural-urban continuum codes, urban influence codes, and referral in previous grade(s).  
Analyses were completed for students who were referred to and participated in the SAP 
for referral reason suicidal ideation, gesture, or attempt, and all other referral reasons 
combined.  Analyses addressed the following question: 
 Which, if any, reasons for referral, services, county rural-urban continuum codes, 
county urban-influence codes, or referrals to the SAP during previous grade(s) 
predicted any of the five educational outcomes for SAP participants? 
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Refer to Table 5 for specific variables. 
Wholey, Hatry, and Newcomer (2004) recommend particular statistical tests for 
evaluating programs such as the SAP.  Specific tests that were performed included binary 
logistic regression for analysis of dichotomous variables and multinomial logistic 
regression for analysis of ordinal variables. 
2.  Control for Extraneous Variables 
Control of potential confounding variables is performed in logistic regression by 
including the variables in regression analyses as predictor variables (Kleinbaum & Klein, 
2002a).  In this study, demographic variables such as age, gender, and ethnicity, as well 
as school-related variables such as grade, special education student, and gifted student 
were controlled by using this method.  This means that control variables themselves may 
be predictors of outcomes in the regression models.  However, variables such as school 
and community-agency services recommended by SAP teams may vary by school, 
county, and location (rural versus urban).  This variation could not be controlled.  
Therefore, separate logistic regressions were run using county rural-urban status 
designated by the Commonwealth of Pennsylvania (Center for Rural Pennsylvania, n.d.), 
national Rural-Urban Continuum Codes, and national Urban Influence Codes as 
predictor variables.  
Other variables that cannot be controlled include participation in the SAP, skill of 
school personnel in identifying and referring students to the SAP, composition of the 
SAP teams, skill of counselors and mental health providers, and availability of and access 
to services.   
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F.  Procedures 
1.  Data Procedures 
The following steps were completed to obtain and prepare the data for analyses: 
• The data was requested from the Chief of Safe Schools in the Pennsylvania 
Department of Education (DOE).  The DOE’s consultant sent the researcher: 
o Aggregate SAP data for school years 1994-1995 through 2003-2004.   
• The consultant e-mailed the data to the researcher in Microsoft Access or Excel 
files. 
• The files were imported into the Statistical Package for the Social Sciences 
(SPSS), Version 16.0.   
• To ensure that data were imported correctly, selected cases were randomly cross-
checked (between Access and SPSS and/or Excel and SPSS) by comparing all values. 
• SAP variables were defined in SPSS: 
o Assigned easily identifiable names. 
o Entered the appropriate values for each variable. 
o Determined the measurement level of variables (nominal or ordinal) and 
enter them into SPSS. 
o Created frequency distributions to identify outliers and undefined 
variables.  Eliminated cases containing outliers and undefined variables 
from all analyses.  Also performed intercorrelations among variables to 
identify outliers by county or school and to identify differences in the 
distribution of data. 
• Performed data transformation of variable Promotion.  Promotion has the 
following values:   
o 1 = promoted,  
o 2 = graduated,  
o 3 = retained in the same grade, and 
o 4 = other.   
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Promotion (1) and graduation (2) are both desired outcomes that carry equal weight.  In 
addition, the meaning of the value “other” could not be determined.  Therefore, steps 
were taken to: 
o Exclude cases having a value of “other” from analyses.   
o Recode Promotion into another variable which has the following values:   
 1 = promoted or graduated, and 
 2 = retained in the same grade. 
• Compare variable frequencies (per school year) to those contained on SAP reports 
generated online via the SAP Online Data Base Web site (Pennsylvania Network for 
Student Assistance Services, n.d.). 
• Back up (copy) the data to CDs throughout these steps. 
• Run statistical tests and frequency distributions in SPSS.   
G.  Ethical Considerations 
1.  Risk to the Subjects 
 a.  Human Subjects Involvement and Characteristics/Sources of Material 
The SAP data of high school students that is contained in the statewide SAP 
database was accessed.  The exact number of participating students in each school, health 
status, gender, and ethnicity of these students are not known.  Students were of an 
appropriate age (13 through 21 years) and/or capability to attend high school.   
b.  Potential Risks 
SAP data did not contain student names or identifying information such as case 
number.  Access to data follows the Federal Family Educational Rights and Privacy Act 
(FERPA) that provides parents and guardians with certain rights concerning educational 
records maintained by a public school entity .  Based on this law, no information in the 
SAP records that could identify individual students may be released without written 
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parental/guardian consent, except to members of SAP teams and school officials who 
have legitimate educational interests.  Officials must have a need to review the records in 
order to fulfill the duties of their positions.  Included in this are members of community 
mental health and drug and alcohol agencies who are not school employees, but who sit 
on SAP teams and perform SAP duties.  They may not share information discussed in the 
SAP process with anyone but team members and school officials who have a legitimate 
interest, without specific parent/guardian written consent.  According to M. Delgado 
(personal communication, February 12, 2003), any information contained in the SAP 
database can be shared for individual counties and the state as a whole. 
c.  Inclusion of Children 
This study utilized retrospective SAP data concerning adolescent high school 
students.  Because the adolescents are under 21 years of age, they are considered to be 
children for this study.  However, SAP team personnel in individual schools entered the 
SAP data into the statewide database.  This step was completed after they obtained 
student assent and permission from parents/guardians for the students to participate in the 
SAP.  Since the data was retrospective and students could not be identified, no students 
needed to be recruited.   
2.  Adequacy of Protection Against Risks   
 
Students could not be identified in the SAP database.  Data was only be used for 
this study, parents/guardians were not contacted, and the names of schools, school 
districts, and school personnel were not be identified.   
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H.  Difficulties and Limitations 
The SAP may result in varying services to address risk factors.  According to the 
CDC (2001), this variation is needed because every strategy is not appropriate for every 
school, and different approaches are needed for different students within schools.  As a 
result, services are not the same across students and schools, and some schools and 
communities may have more effective services than others.  In addition, interventions 
that are available in individual schools and communities across Pennsylvania are 
expected to vary because the Commonwealth is composed of an array of rural and urban 
areas.  School and community-agency services are geared to the populations in those 
areas.  In future studies, the relationship between educational outcomes and specific 
intervention(s) received will be examined by county.  Interventions that have the 
strongest relationship to improved educational outcomes in particular counties can be 
identified and future intervention studies can focus on further evaluation of interventions 
based on geographic area (rural versus urban).  
This study also does not include an examination of fidelity (methodology for 
testing, monitoring, and enhancing the reliability and validity of behavioral interventions 
[Bellg et al., 2004]).  Data concerning the level of suicide risk, which can be obtained 
using instruments such as the Screen for Youth Suicide Risk (SYRS) (Appendix 5), also 
was not available in the proposed study.   
 An additional limitation was the inability to ensure that data has been entered 
correctly into the SAP data base.  This would be accomplished by comparing data 
contained in the data base to data contained on SAP forms.  Also, team members can 
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select which educational outcomes to enter.  Therefore, some outcomes may not be 
available.   
 Another limitation was the inability to link SAP records of individual students 
who have been referred to the SAP more than once in different school years.  However, 
whether a student was referred during previous grades can be determined if SAP team 
members entered this data into the SAP database.  In addition, one case exists per student 
per school year according to S. Peters (personal communication, May 11, 2007).  
Therefore, a student cannot be referred multiple times in the same school year.  Each 
record has a unique case number and names are not available to protect identity. 
 Data for students who were referred to the SAP but did not participate was not 
stored in the SAP database.  Therefore, their educational outcomes could not be 
compared to those of students who did participate in the SAP. 
 Finally, any significant results of the study do not imply that completion of the 
SAP process causes improved school performance.  This study was an effort to look at 
relationships in a program that involves different patterns of care due to varying services. 
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V.  Results 
A.  Student Data 
Analyses included student data from school years 1997-1998 through 2005-2006.  
The sample included a total (N) of 196,179 student cases that were used in analyses.  
Ages of the students varied from 13 through 26 years (Table 6).  Slightly over half 
(50.1%) were female and almost half (49.9%) were male.  Ethnicity was primarily White 
(82.9%) or African American (2.0%).  A small percentage (0.2%) of student ethnicities 
were unknown.   
The number of students who participated in the SAP was highest for grade 9 and 
lowest for grade 12.  The majority of students attended schools located in urban (71.7%) 
as opposed to rural counties (based on Pennsylvania’s urban/rural classification of 
counties).  Only 2.8% were gifted, while almost one-fifth attended special education.  A 
small percentage (0.8%) were legally emancipated.  Students may have been referred 
previously during the current school year to the Student Assistance Program up to four 
times, and some cases were carried over from the previous school year.  Students may 
have also been referred during any month from August through June, with the number of 
referrals peaking during October and then continually declining month by month as the 
school year progressed. 
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Table 6.  Demographic Characteristics  
 
Demographic Variable 
 
n 
 
% 
Total 
% 
Age in Years    
 13 384 0.20%  
 14 18,120 9.24%  
 15 49,380 25.17%  
 16 53,269 27.15%  
 17 46,516 23.71%  
 18 25,200 12.85%  
 19 2,935 1.50%  
 20 316 0.16%  
 21 53 0.03%  
 22 0 0.00%  
 23 2 0.00%  
 24 4 0.00%  
   100.0% 
Gender    
 Female 98,024 50.1%  
 Male 97,823 49.9%  
   100.0% 
Ethnicity    
 American Indian/ Alaskan Native 
(Eskimo)/Aleut 
193 0.10%  
 Asian 237 0.12%  
 Asian Indian  1,203 0.62%  
 Asian or Pacific Islander 323 0.17%  
 Black 23,438 11.99%  
 Hispanic  2,838 1.45%  
 Multi-racial  3,882 1.99%  
 Other Race 980 0.50%  
 Pacific islander 15 0.01%  
 White 162,015 82.90%  
 Unknown 312 0.16%  
   100.0% 
Grade    
 9 59,041 30.10%  
 10 53,206 27.12%  
 11 45,749 23.32%  
 12 38,183 19.46%  
Geographic Location   100.0% 
 Urban 140,750 71.75%  
 Rural 55,420 28.25%  
   100.0% 
Gifted    
 Gifted 5,378 1.61%  
 Not Gifted 328,548 98.39%  
    100.0% 
Type of Education    
 Special Education 35,336 11.13%  
 Not Special Education 282,135 88.87%  
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Demographic Variable 
 
n 
 
% 
Total 
% 
   100.0% 
Legal Status    
 Legally Emancipated 1,246 0.80%  
 Not Legally Emancipated 154,058 99.20%  
   100.0% 
# of Times Referred Previously During the 
School Year 
  
 
 0 2,316 5.65%  
 1 33,823 82.48%  
 2 3,783 9.23%  
 3 658 1.60%  
 4 
 
426 1.04% 100.0% 
Month of Referral    
 Carried over from previous year 6,387 3.72%  
 August 1,205 0.70%  
 September 26,080 15.18%  
 October 27,573 16.05%  
 November 20,767 12.09%  
 December 14,397 8.38%  
 January 17,149 9.98%  
 February 17,551 10.21%  
 March 18,546 10.79%  
 April 12,701 7.39%  
 May 8,116 4.72%  
 June 1,345 0.78%  
 
   100.0% 
 
B.  Testing of the Hypotheses 
 Hypotheses were tested using logistic regression, which enables researchers to  
identify those variables that affect the probability of a particular outcome (Hazard Munro, 
2005).  The outcome must be categorical, while the predictor variables can be at any 
measurement level, from nominal to ratio.  In this study, drug and alcohol policy 
violations, promotion/graduation status, suspensions, academic performance, and 
attendance were the categorical variables used as outcomes.   
The goal of logistic regression is to find the most parsimonious, best fitting, and 
practically reasonable model that describes the relationship between an outcome variable 
(outcome or response) and set of predictor (independent or explanatory) variables (also 
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referred to as covariates) (Hosmer & Lemeshow, 2000a).  Logistic regression analyses 
enable researchers to determine three things:  (1) whether knowing the values of all 
predictor variables together enables them to predict the outcome variable any better than 
if they had no information about the predictor variables, (2) how well a group of predictor 
variables explain the outcome variable, and (3) the frequency of correct versus incorrect 
predictions of the exact value of the outcome variable (educational outcomes) (Menard, 
2002). 
Stepwise logistic regression, in particular, is useful when the outcome has never 
been studied before, when important covariates are not known, and when associations 
between the covariates and outcome(s) are not well understood (Hosmer & Lemeshow, 
2000c).  It provides a fast and effective means for screening large numbers of variables 
and fitting a number of logistic regression equations.  These scenarios apply to this study 
since it is the first study of the SAP to use case wise data and examine relationships 
between predictor (independent) variables and educational outcomes (dependent 
variables), each SAP case includes a large number of variables (18 control variables, 20 
reasons for referral to the SAP, 19 school services, 12 community-agency services, and 
11 other services that can be recommended by SAP teams), students may have received 
multiple school services and/or multiple community-agency services, and several 
different research questions will be addressed. 
C.  Binary Logistic Regression 
Binary logistic regression is used when the outcome (dependent variable) has just 
two values (Hazard Munro, 2005).  This was the case for the following three 
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dichotomous educational outcomes (dependent variables): (1) drug and alcohol policy 
violations, (2) graduation/promotion status, and (3) suspensions (Table 5). 
D.  Multinomial Logistic Regression 
Multinomial logistic regression is used for outcomes (dependent variables) that 
have more than two or more values (Hazard Munro, 2005).  In the case of SAP outcomes, 
ordinal logistic regression could have been used, but multinomial logistic regression was 
selected instead since it provides additional goodness-of-fit measures that are not 
provided in ordinal logistic regression.  Multinomial logistic regression was used for the 
two three-category ordinal educational outcomes (dependent variables)--academic 
performance and attendance (Table 5). 
 When particular control variables were included in the multinomial logistic 
regression models, the validity of the models were uncertain due to the large number of 
cases in which the particular variables were not valued.  The variables did not contain 
values because they were not entered into the SAP data base by SAP team members.  The 
control variables that had to be eliminated from the models included the following:  (1) 
gifted student, (2) special education student, (3) legally emancipated, (4) month referred 
to the SAP, and (5) number of times referred to the SAP during the current school year.  
Variable total number of referral reasons could only be included in the model by 
combining 10 or more reasons into one category (Table 5). 
E.  Modeling Strategy and Method 
The modeling strategy that was followed for this dissertation study is based on the 
Modeling Strategy Guidelines of Kleinbaum and Klein (2002d), which includes the 
following steps:  (1) specify variables, restricting attention to meaningful predictor 
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variables of interest, such as those discussed in the literature, (2) determine if interaction 
between the meaningful variables is present by assessing odds ratios (in this case 
Exp[B]), the probability of occurrence over the probability of nonoccurrence (Hazard 
Munro, 2005); these ratios represent the change in the outcome variable for a one-unit 
change in the predictor [independent] variable) (Cohen, Cohen, West, & Aiken, 2003), 
and (3) control for all potential confounders, covariates that are associated with the 
outcome variable and a primary predictor variable (Hosmer & Lemeshow, 2000b), by 
including all control variables in the models (Kleinbaum & Klein, 2002e).  Control 
variables were then dropped from the models based on their statistical significance.  
Backward elimination was selected as the method of stepwise regression.  In 
backward elimination, the initial model contains all predictor variables (components), 
and may be referred to as the complete model (Kleinbaum & Klein, 2002e).  The 
variables are removed (dropped) one by one from the model if they are found to have the 
highest nonsignificance (highest value of p) during the backward elimination process 
based on the level (p) selected by the researcher in SPSS.  Since all variables are included 
in the initial (complete) model in backward elimination, there is less risk of failing to find 
a relationship between two variables (Menard, 2002).  This ensures that the model is 
hierarchically well formulated (Kleinbaum & Klein, 2002e).  During backward 
elimination, variables were dropped from the models if p was greater than 0.05.  One 
caution is that stepwise methods raise the danger of “overfitting” a model to “noise” in 
the particular data set being used.  Due to the large number of independent variables that 
were statistically significant in the logistic regression models, consideration was given to 
using Bonferroni correction to ensure that variables included in models were the best 
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predictors of outcomes.  (In Bonferroni correction, the level of significance is divided by 
the number of hypothesis tests.)  However, the large number of variables would have 
decreased the alpha level to zero.  This would have eliminated a large number of 
statistically significant predictors (p ≤ from the models).  Furthermore, Menard (2002) 
suggests relaxing the usual 0.05 criterion for statistical significance since, in exploratory 
research such as this, greater emphasis is placed on finding good predictors rather than 
eliminating bad ones.  For this study, variables were deemed significant at either the 0.05 
or 0.1 level and are indicated as such.   
The likelihood ratio is the preferred test for determining the impact (significance) 
of individual predictor variables (predictors) in a set of predictors (the logistic regression 
model) (Cohen et al., 2003).  It is more powerful than the Wald test, another option for 
testing significance in SPSS, and the Wald test is biased when data are sparse.  Therefore, 
the likelihood ratio method was selected for this study as the method for determining 
whether a predictor variable contributed to the model, based on its level of significance 
(p), and which predictor variable, if any, should be dropped from the model during each 
backward step.   
F.  Control Variables 
 Several variables were controlled in all analyses (Table 5).  For multinomial 
logistic regression, month of referral had several cells in contingency tables that 
contained zero frequencies (n = 0).  As a result, the goodness-of-fit of the models was 
called into question.  Therefore, for multinomial regression, the following variables were 
created based on quarters of the school year as well as carry over from the previous year 
(Table 5). 
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Some control variables for ethnicity also had zero frequencies (n = 0) in cells of 
contingency tables that contain variables included in regression analyses.  Hosmer and 
Lemeshow (2000c) suggest paying close attention to these variables because their 
inclusion in logistic regressions can cause undesirable numerical outcomes.  Since 
ethnicities other than White/Caucasian had small numbers, categories of ethnicities were 
collapsed as suggested by Hosmer and Lemeshow.  The following variables were created 
for ethnicities: (1) White ethnicity, (2) Non-White ethnicity, and (3) Unknown ethnicity 
(Table 5). 
G.  SPSS Model Output 
Analyses were conducted using SPSS 15.0.  SPSS output provides several 
statistics concerning the model, including the -2 Log Likelihood, B slope coefficients or 
b-weights, the Standard Error of each slope coefficient, the Wald Statistic, the degrees of 
freedom, the odds ratio (the exponentiated slope coefficients), and the 95% confidence 
interval for the odds ratio. 
1.  -2 Log Likelihood 
Likelihood is the probability of the observed results (in this case the observed 
educational outcomes) given the parameter estimates (characteristics of populations) 
(Hazard Munro, 2005).  Said another way, likelihood is a measure of how typical a 
person or sample is of some population (Cohen et al., 2003).  It is important in this study 
because the -2 Log likelihood (-2 LL) was used to determine whether predictor variables 
should be removed from the logistic regression model during backward elimination 
(Kleinbaum & Klein, 2002b).  The following example explains the -2 LL.   
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Suppose that the SAP data base contains 100 cases in which students were 
referred for suicidal ideation, gesture, or attempt.  One of the outcome goals for each case 
was graduation or promotion to the next grade.  Out of 100 total cases, students in 75 of 
the cases graduated or were promoted, and students in the remaining 25 cases were 
retained in the same grade.  The probability of observing 75 cases with the desired 
outcome (promotion or graduation) is a joint probability (a probability that combines the 
contributions of all 100 cases, including those that were promoted/graduated and those 
that were retained).  This means that it has a binomial (1 = retained, 2 = promoted or 
graduated) distribution.  The binomial probability is the probability that the number of 
students who were promoted or graduated equals 75 given that there are 100 cases and 
given that the probability of success for a single case is p.  The probability (p) is 
numerically represented by the following formula, known as the LL function (Kleinbaum 
& Klein, 2002b, p. 110).  The formula is: 
c X p75 X (1-p)100-75 
where the probability (p) is equal to c (a constant) times p to the 75th power times 1 – p to 
the 100 – 75th (or 25th) power.  It gives the probability of observing the results of the 
study (75 students graduated or were promoted and 25 students were retained) as a 
function of the unknown parameter p.  The method of maximum likelihood determines 
that estimator that maximizes the LL function.  The estimator is referred to as the 
maximized likelihood value.  In the example, the maximized likelihood value (most likely 
value) for p is .75 because it maximizes the LL function (c X p75 X (1-p)100-75).  The more 
parameters a model contains, the higher the maximized likelihood values, and thus the 
better the fit of the model.  However, the more variables included in a model, the greater 
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the standard errors, and the more dependent the model on the observed data (Hosmer & 
Lemeshow, 2000c).  This becomes troublesome when the number of variables is large 
compared to the number of subjects or when most of the overall proportion of responses 
for a variable is close to 0 or 1. 
 Because the likelihood measure is a small number that is less than 1, statisticians 
customarily use -2 times the log of the likelihood as a measure of fit (how well the 
estimated model fits the data) rather that the actual value (Hazard Munro, 2005).  A good 
model has a high likelihood of the observed results.   
2.  Slope Coefficient (B or b-weight) 
B, also referred to as b-weight, is the slope coefficient (Hosmer & Lemeshow, 
2000b). The slope coefficients in this study are used to determine the probability, for 
example, of a student: (1) not violating drug and alcohol policies, (2) being promoted to 
the next grade or graduating from high school, (3) not being suspended, (4) having 
improved academic performance, or (5) having improved attendance since referral to the 
SAP (Hazard Munro, 2005).  The b-weights express the change in the measurement scale 
of the outcome variable or logit (probability of the dependent variable or log odds of 
improvement) for a one unit change in the predictor variable (Hosmer & Lemeshow, 
2000b).  Signs associated with the slope coefficients indicate the direction of the 
relationship between the particular predictor variable and the outcome (Hazard Munro, 
2005).   
3.  Standard Errors and the Wald Statistic 
In general, statistics are divided by their standard errors to provide the values that 
are tested for significance.  For example, the Wald statistic is calculated by dividing the 
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slope coefficient by its standard error and then squaring the result (Hazard Munro, 2005).  
It is used to carry out hypothesis testing in logistic regression (Kleinbaum & Klein, 
2002c).  It is obtained by dividing the maximum likelihood estimate of B (the coefficient 
of interest) by an estimate of its standard error and then squaring the result (Hazard 
Munro, 2005).  It has a Chi-square distribution.  Sig is the statistical significance (p) of 
the Wald statistic (Menard, 2002).   
4.  Degrees of Freedom 
Degrees of freedom (df) are based on the number of levels of the outcome minus 
one (Kleinbaum & Klein, 2002f).  For example, the educational outcome promoted/ 
graduated has two levels of outcome—0 = retained, and 1 = promoted or graduated.  In 
this case the number of degrees of freedom is equal to two minus one. 
5.  Odds Ratio (Exp[B]) 
The odds ratio, Exp(B), is a measure of association (Hosmer & Lemeshow, 
2000b) or one probability to another (Hazard Munro, 2005).  It approximates how much 
more likely or unlikely it is for the outcome to be present when the predictor variable 
equals 1 than when it equals 0.  For example, suppose y denotes whether a student was 
retained or promoted/graduated, x denotes whether the student received academic 
support, and Exp(B) is 2.  In this case, Exp(B) estimates that the odds of the student being 
promoted are twice as likely if academic support was received (academic support = 1) 
compared to the odds of being promoted if academic support had not been received 
(academic support = 0).  Mathematically, the odds ratio is the base of the natural 
logarithm e (2.718) raised to the power of b (Hazard Munro, 2005). 
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6.  Goodness-of-Fit and Adjunct Measures 
Statistics that were analyzed to assess goodness-of-fit of the models included: (1) 
Omnibus tests of model coefficients/Chi-square, (2) Pearson Chi-square and Deviance 
Chi-square, (3) the Hosmer and Lemeshow Test, and (4) Cox and Snell, Nagelkerke, and 
McFadden R Square.  Adjunct measures include classification tables and plots of 
observed and predicted probabilities. 
a.  Omnibus Tests of Model Coefficients/Chi-square 
Omnibus Tests of Model Coefficients explain how well a model performs.  The 
Chi-square statistic is the change in the log-likelihood (LL) statistic from the previous 
step, block, or model (Menard, 2002).  This statistic is the equivalent of a global F test, 
and it tests the null hypothesis that coefficients (B) of the predictor variables equal 0  by 
comparing a model that contains no predictor variables (the constant only) with a model 
that contains predictor variables (Hazard Munro, 2005).  A significant value indicates that 
one or more Bs differ from zero, but the test does not tell which Bs.  If the step involved 
removing a variable, as it does in backward stepwise logistic regression (the method used 
in this study), the removal makes sense if the significance of the change for the step is 
greater than 0.1 (p > .01) (Menard, 2002). The opposite would be true if adding a 
variable, as in forward selection.  The Block chi-square test tells us whether the effects of 
variables entered in the block significantly differ from 0 (p < 0.05).  In backward 
stepwise regression, Block Chi-square is the same as Model Chi-square because variables 
were entered as a group (or block) and then one variable was removed (Hazard Munro, 
2005).  If Chi-square for the model is statistically significant (p < .01), we can conclude 
that the predictor variables in the model enable us to make better predictions about the 
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educational outcomes than we could make without the predictor variables.  We reject the 
null hypothesis that the predictor variable is not related to the outcome variable. 
b.  Pearson Chi-square and Deviance Chi-square 
Pearson Chi-square and Deviance Chi-square are two summary measures of fit 
that are used in logistic regression.  They are functions of a residual that is the difference 
between the observed and fitted values in the model (Hosmer & Lemeshow, 2000d).  
Both tests provide an approach to detecting outliers based on large sample normal 
approximations (Bedrick & Hill, 1990).  Both Pearson and Deviance Chi-square are 
inappropriate for binary data.  Therefore, they only apply to the multinomial logistic 
regression models in this study.  For both tests, results that are significant (p ≤ .05) 
indicate poor model fit. 
The Pearson Chi-square statistic is based on the difference yi – pi, where pi is the 
fitted probability of the ith observation.  It tells how “good” the model performs.  The 
formula for detecting outliers for Pearson Chi-square is (Albert & Chib, 1995, p. 747): 
 
 
 
 
 
Deviance Chi-square is based on the deviance residuals (Albert & Chib, 1995), 
one of which is calculated for each case (Cohen et al., 2003), and is twice the log-
likelihood ratio statistic.  It is the overall measure of lack of fit of a model, telling how 
“bad” the model performs.  According to Menard (2002), the Deviance is the criterion of 
estimating the model parameters and is more pertinent than the Pearson residual because:  
(1) it is close to being normally distributed, and (2) Pearson residuals are unstable when 
the probability is close to zero or one (Cohen et al., 2003).  However, Deviance residuals 
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may be problematic for interpretation because the expected value depends upon p, the 
overall probability of a case, and cannot be considered independent of p.  Small p values 
represent significant departure from the null hypothesis that the logistic regression model 
provides an adequate fit to the data.  A large deviance and small p-value indicate lack of 
fit and room for improvement. 
c.  Hosmer and Lemeshow Test 
The Hosmer and Lemeshow Test is a goodness-of-fit index that provides 
information about how well the model fits the data (Menard, 2002).  Some statisticians 
consider it to be the most reliable test of model fit because it collapses data into similar 
groups (referred to as deciles or “deciles of risk” because it usually includes 10 groups) 
and computes statistics based upon those groups (Hosmer & Lemeshow, 2000d, p. 149).  
It is obtained by calculating Pearson chi-square from the table of observed and expected 
estimated frequencies. The p-value depends upon the assumption that estimated expected 
frequencies are large (Kleinbaum & Klein, 2002g).  Therefore, nonsignificance (p 
greater than 0.05) indicates fit of the observed frequencies compared to the expected 
frequencies (Cohen et al., 2003).  In other words, the difference between observed and 
expected frequencies would not be significant if the model has good model fit.   
d.  Cox and Snell, Nagelkerke, and McFadden R Square 
Cox and Snell R Square is the geometric mean square improvement per 
observation (change in -2 LL function) (Hazard Munro, 2005), while Nagelkerke R 
Square is the adjusted mean square improvement per observation (Menard, 2002).  It 
corrects the Cox and Snell R Square by dividing it by the maximum value that it can 
attain for a given proportion of cases (Cohen et al., 2003).  Both measures tell how much 
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of the variation in the outcome (dependent variable) is explained by the set of predictors 
that constitute the final model.  The unadjusted measure (Cox and Snell R Square) cannot 
have a value of one, while the adjusted measure (Nagelkerke R Square) permits a value of 
one.  The McFadden R Square, which applies only to models created using multinomial 
logistic regression, indicates how much inclusion of the predictor variables reduces 
model variation.  
7.  Research Question 
 The research question for this study was “Which, if any, reasons for referral, 
services, county rural-urban continuum codes, county urban-influence codes, or referrals 
to the SAP during previous grade(s) predicted any of the five educational outcomes for 
SAP participants?”  Statistical analyses are discussed in this section.  In order to be 
included in analyses, cases had to meet the following criteria: 
• At least one reason for referral had to be included in the case.  Although students 
are referred for particular reasons, these reasons may not be included in the SAP 
data base.  Not including reasons for referral is likely an oversight of SAP team 
members (i.e. reasons for referral were not recorded on data entry sheets or 
inadvertently were not entered into the SAP data base).  Approximately 7,000 
cases for grades 9 through 12 have educational outcomes defined but no reason 
for referral based on the SAP data base.   
• The age of the student was between 13 and 21 years.  The database includes 5 
cases where the student was age 22, 4 cases where the student was age 23, and 8 
cases where the student was age 24.  Twenty-one was selected as the maximum 
age since it marks the transition from adolescent to adulthood in American society 
and medicine.  
• The grade of the student was between 9th and 12th.  The database contains 270 
cases that do not have a valid grade. 
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a.  Reasons for Referral 
 In order to answer this question, binomial and multinomial logistic regression 
models were implemented and analyzed.  Dependent variables included all educational 
outcomes and predictor (independent) variables included reasons for referral (Table 5).   
i. Binomial Logistic Regression Analysis of the Relationship Between Drug and Alcohol 
Policy Violations, Reasons for Referral, and Control Variables 
The relationship between drug and alcohol policy violations, reasons for referral, 
and control variables (Table 5) was analyzed using binary logistic regression with 
backward elimination (Table 7).  The complete model was reduced from 35 variables 
(step 1) to 12 variables (step 27).  The final model included six reasons for referral, one 
paired reason for referral, and five control variables.  The individual referral reason 
“Suicidal Ideation, Gesture, or Attempt,” the predictor variable of most interest in this 
study, was included in the final model as a significant predictor of drug and alcohol 
policy violations that decreased since referral to the SAP.  Paired referral reason 
“Suicidal Ideation, Gesture, or Attempt & Self-Reported Problem” was also included in 
the final model (one predictor variable), but it was significant predictor of violations that 
did not decrease. 
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Table 7.  Binary Logistic Regression Model for Referral Reasons Predicting Drug and 
Alcohol Policy Violations 
  
Step 
 
B 
 
S.E. 
 
Wald 
 
df 
 
Sig. 
 
Exp(B) 
95.0% C.I. for 
EXP(B) 
  
 
Predictor 
Variable Lower Upper Lower Upper Lower Upper Lower Upper 
# of times 
referred 
during 
current 
school year 
-.621 .048 166.15 1 .000 .537 .489 .591 
Behavioral 
Concerns 
.719 .093 60.169 1 .000 2.053 1.712 2.463 
Gender -.417 .085 24.383 1 .000 .659 .558 .777 
Month .111 .017 43.356 1 .000 1.118 1.081 1.156 
Violated D & 
A Policies 
1.987 .093 453.441 1 .000 7.296 6.077 8.761 
Violated 
Other School 
Policies 
.565 .147 14.854 1 .000 1.759 1.320 2.345 
Attendance .315 .107 8.689 1 .003 1.370 1.111 1.689 
Involvement 
in legal 
system 
.457 .164 7.768 1 .005 1.579 1.145 2.178 
Grade .096 .037 6.875 1 .009 1.101 1.025 1.182 
Suicidal 
Ideation, 
Gesture, or 
Attempt & 
Self-
Reported 
Problem 
-1.068 .465 5.279 1 .022 .344 .138 .855 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
.416 .196 4.520 1 .034 1.515 1.033 2.223 
School 
located in 
rural PA 
county 
.17 .085 3.973 1 .046 1.185 1.003 1.401 
25 
 
n = 
38,498 
  
  
  
  
  
  
  
  
  
  
  
  
Constant .897 .635 1.994 1 .158 2.452     
 
Predictor variables were associated with decreased drug and alcohol policy 
violations since referral to the SAP, the desired outcome.  Based on the odds ratios (Exp 
[B]), the odds of not having policy violations was slightly greater than one to seven times 
as likely as the odds would have been if students had attended a lower grade, were 
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referred earlier in the school year, attended school in an urban county, or had not been 
referred to the SAP for the particular reason: 
• Grade (increasing grade), B = .096, Exp(B) = 1.101 
• Month of Referral, B = .111, Exp(B) = 1.118 
• Pennsylvania County Urban/Rural Status (county is rural), B = .170, Exp(B) = 
1.185 
• Referred for Attendance, B = .315, Exp(B) = 1.370 
• Referred for Suicidal Ideation, Gesture, or Attempt, B = .416, Exp(B) =1.515 
• Referred for Problems with the Legal System, B = .457, Exp(B) = 1.579 
• Referred for Violation of Other Policies, B = .565, Exp(B) = 1.759 
• Referred for Behavioral Concerns, B = .719, Exp(B) = 2.053 
• Referred for Violation of Drug & Alcohol Policies, B = 1.987, Exp(B) = 7.296 
The result for Drug and Alcohol Policy Violations is not surprising since the reason for 
referral and outcome are the same.   
Predictor variables were associated with drug and alcohol violations that did not 
decrease since referral to the SAP, the undesired outcome.  These predictor variables had 
odds ratios less than one that students would have decreased drug and alcohol policy 
violations since referral to the SAP.  In other words, their odds were greater than one that 
the student would continue to have violations since referral to the SAP:   
• Referred for Suicidal Ideation, Gesture, or Attempt & Referred for Self-Reported 
Problem, B = -1.068, Exp(B) =.344 
• # of times referred during the current school year, B = -.621, Exp(B) =.537 
• Gender (female), B = -.417, Exp(B) =.659 
Chi-square (-3.247) for step 25, the final step of the model, decreased from the 
previous step (Table 8).  The value was significant since p was less than 0.1 for the step 
(p = .072).  Both the block (770.050, p = .000) and model Chi-square (770.050, p = .000) 
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indicated that the predictor variables in the model enable us to make better predictions 
about drug and alcohol policy violations than we could make without them since p in this 
case is significant at less than 0.05 (p = .000) (the tests are significant if p is less than 0.1 
for blocks and models in backwards logistic regression).  This provides evidence that the 
model enables us to make predictions about violations of drug and alcohol policies (the 
outcome). 
Table 8.  Omnibus Tests of Model Coefficients for the Relationship Between Drug and 
Alcohol Policy Violations and Referral Reasons 
 Step   Chi-square df Sig. 
Step 797.417 35 .000 
Block 797.417 35 .000 
1 
Model 797.417 35 .000 
Step -3.247 1 .072 
Block 770.050 12 .000 
25 
Model 770.050 11 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 10.444, df = 
8, p = .235), the Hosmer and Lemeshow Test (Chi-square 3.896, df = 8, p = .866) is not 
statistically significant since p for the final model (step 27) is greater than 0.05.  This is 
the desired result because it indicates good model fit.  In fact, p for the final model (step 
27, p = .866) is greater than p for the complete model (step 1, p = .866), indicating that 
the final model (step 25) fits the data better than the complete model (step 1).  Since the 
test is not statistically significant, we fail to reject (we accept) the null hypothesis that 
there is no difference between observed and model-predicted values, implying that the 
final model’s estimates fit the data at an acceptable level. 
Both R Squares decreased slightly from the complete model (step 1, Cox and 
Snell R Square = 0.021, Nagelkerke R Square = 0.127).  For the final model (step 25), 
Cox and Snell R Square (0.020) showed that 2.0% of the variance in drug and alcohol 
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policy violations per case is explained by the predictor variables in the final model.  
Nagelkerke R Square (0.123) indicated that 12.3% of the variance per case is explained 
by the predictor variables in the final model.  These numbers are small, and do not 
account for at least 77.7% of the variance in drug and alcohol policy violations. 
ii.  Binomial Logistic Regression Analysis of the Relationship Between Reasons for 
Referral, Promotion/Graduation Status, and Control Variables 
 The relationship between promotion/graduation status, reasons for referral, and 
control variables (Table 5) was analyzed using binary logistic regression with backward 
elimination (Table 9).  The complete model was reduced from 35 (step 1) to 16 variables 
(step 21).  The final model included 9 reasons for referral, 1 paired reason for referral, 
and 6 control variables.  Referral reason “suicidal ideation, gesture, or attempt,” the 
independent variable of interest in this study, was not included in the final model as a 
significant predictor.  However, the related paired referral reason “Suicidal Ideation, 
Gesture, or Attempt & Self-Reported Problem” was included as a significant predictor.   
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Table 9.  Binary Logistic Regression Model for Referral Reasons Predicting 
Promotion/Graduation Status 
95.0% C.I. for 
EXP(B) 
  
  
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
# of times referred during 
current school year 
-.115 .033 12.341 1 .000 .891 .836 .95 
Age -.265 .029 86.217 1 .000 .767 .725 .811 
Attendance 1.086 .048 513.822 1 .000 2.961 2.696 3.253 
Behavioral Concerns .211 .044 23.391 1 .000 1.234 1.133 1.344 
Gender -.282 .042 44.033 1 .000 .755 .694 .82 
Grade .546 .033 280.856 1 .000 1.726 1.619 1.84 
Non-White Ethnicity .735 .047 250.001 1 .000 2.086 1.904 2.285 
Performing Below 
Academic Ability 
.645 .047 192.151 1 .000 1.906 1.740 2.088 
Self-Reported Problem -.509 .068 56.130 1 .000 .601 .526 .687 
Social Concerns -.270 .056 22.908 1 .000 .764 .684 .853 
Special Education 
Student 
-.245 .052 22.259 1 .000 .783 .707 .867 
Recent Loss -.339 .106 10.201 1 .001 .713 .579 .877 
Suicidal Ideation, 
Gesture, or Attempt & 
Self-Reported Problem 
.555 .179 9.568 1 .002 1.742 1.226 2.477 
Violated Other School 
Policies 
.208 .079 6.991 1 .008 1.231 1.055 1.437 
Other Referral Reason -.155 .062 6.165 1 .013 .856 .758 .968 
Unexplained Drop in 
Grades 
.147 .063 5.369 1 .020 1.158 1.023 1.311 
21 
 
n = 
37,059 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Constant -.084 .358 .055 1 .814 .919     
 
Predictor variables that were associated with being promoted or graduating since 
referral to the SAP, the desired outcome, included the following.  Findings are based on 
the odds ratios (Exp[B]).  The odds of being promoted or graduating were approximately 
1 1/5 to 3 times as likely than the odds would have been if each of the following variables 
had been the opposite value (i.e. not referred for the particular reason, being younger, 
being referred one time during the current school year, gender is male, or not being a 
special education student): 
• Grade, B = .546, Exp(B) = 1.726 
• Referred for Violation of Other Policies, B = .208, Exp(B) = 1.231 
• Referred for Behavioral Concerns, B = .211, Exp(B) = 1.234 
• Referred for Unexplained Drop in Grades, B = .147, Exp(B) = 1.158 
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• Referred for Attendance, B = 1.086, Exp(B) = 2.961 
• Referred for Performance Below Academic Ability, B = .645, Exp(B) = 1.906 
• Referred for Suicidal Ideation, Gesture, or Attempt & Self-Reported Problem, B = 
.555, Exp(B) = 1.742 
• Ethnicity is Non-White/Minority, B = .735, Exp(B) = 2.086 
Predictor variables that were associated with being retained since referral to the 
SAP, the undesired outcome, included the following.  They had odds ratios less than 1 
that students would be promoted or graduate since referral to the SAP.  These variables 
decreased the likelihood of being promoted or graduating. 
• Age, B = -.265, Exp(B) =.767 
• # of Times Referred to the SAP during the current school year, B = -.115, 
Exp(B) =.891 
• Gender (being female), B = -.282, Exp(B) =.755 
• Special Education Student, B = -.245, Exp(B) =.783 
• Referred for Self-Reported Problem, B = -.509, Exp(B) =.601 
• Referred for Recent Loss, B = -.339, Exp(B) = .713 
• Referred for Social Concerns, B = -.270, Exp(B) =.764 
• Referred for Other Reason, B = -.155, Exp(B) =.856 
 Chi-square (-3.396) for the final step of the model (step 21) decreased from the 
previous step (Table 10).  It was significant at p = 0.1.  Both the block (2117.074) and 
model Chi-square (2117.074, p = .000) indicated that the predictor variables in the model 
enable us to make better predictions about promotion/graduation status than we could 
make without them since p is significant at less than 0.05 (p = .000).  This provides 
evidence that the model enables us to make predictions about promotion/graduation 
status (the desired outcome). 
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Table 10. Omnibus Tests of Model Coefficients for the Relationship Between 
Promotion/Graduation Status and Referral Reasons 
 Step   Chi-square df Sig. 
Step 2117.074 35 .000 
Block 2117.074 35 .000 
1 
Model 2117.074 35 .000 
Step -3.396 1 .065 
Block 2102.314 16 .000 
21 
Model 2102.314 15 .000 
 
 Although it decreased from the complete model (step 1, Chi-square = 11.627, df = 
8, p = .169), the Hosmer and Lemeshow Test (Chi-square = 11.446, df = 8, p = .178) still 
was not statistically significant since p for the final model (step 21) is greater than 0.05.  
This is the desired result since a statistically significant result indicates poor model fit.  In 
fact, p for the final model (step 21, p = .178) is greater than p for the complete model 
(step 1, p = .169), indicating that the final model (step 21) fits the data better than the 
complete model (step 1).  Since the test is not statistically significant, we fail to reject (we 
accept) the null hypothesis that there is no difference between observed and model-
predicted values, implying that the final model’s estimates fit the data. 
 Both R Squares decreased slightly from the complete model (Cox and Snell R 
Square = .056, Nagelkerke R Square = .134) to the final model.  For the final model (step 
21), Cox and Snell R Square (.055) indicated that 5.5% of the variance in 
promotion/graduation status per case is explained by the predictor variables in the final 
model (step 21).  Nagelkerke R Square (.133) indicated that 13.3% of the variance per 
case is explained by the predictor variables in the final model (step 21).  These 
percentages are small and do not account for at least 87.7% of the variance in 
promotion/graduation status. 
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iii.  Binomial Logistic Regression Analysis of the Relationship Between Suspensions, 
Reasons for Referral, and Control Variables 
The relationship between suspensions (where 0 = suspended and 1 = not 
suspended), reasons for referral, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 11).  The complete model was reduced from 
39 variables (step 1) to 24 variables (step 13).  The final model included 15 reasons for 
referral and nine control variables.  The individual referral reason “Suicidal Ideation, 
Gesture, or Attempt,” the independent variable of most interest in this study, was 
included in the final model as a significant predictor of suspensions.   
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Table 11. Binary Logistic Regression Model for Referral Reasons Predicting Suspensions 
95.0% C.I. for 
EXP(B) 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
# of times referred during 
current school year 
-.483 .022 474.225 1 .000 .617 .591 .644 
Attendance .447 .037 148.575 1 .000 1.563 1.455 1.680 
Behavioral Concerns .606 .030 397.055 1 .000 1.833 1.727 1.946 
Gender -.412 .028 212.782 1 .000 .662 .626 .700 
Gifted Student -.372 .104 12.717 1 .000 .690 .562 .846 
Grade .161 .013 161.823 1 .000 1.175 1.146 1.204 
Month .103 .006 337.095 1 .000 1.109 1.097 1.121 
Non-White Ethnicity .602 .033 328.67 1 .000 1.826 1.711 1.949 
Performing Below 
Academic Ability 
.128 .034 13.939 1 .000 1.136 1.063 1.215 
Involvement in legal 
system 
.531 .065 66.621 1 .000 1.700 1.497 1.931 
Self-Reported Problem -.341 .041 68.998 1 .000 .711 .656 .771 
Special Education Student .251 .032 62.294 1 .000 1.285 1.207 1.367 
Suffered Recent Loss -.317 .070 20.273 1 .000 .728 .634 .836 
Suicidal Ideation, Gesture, 
or Attempt 
-.390 .069 31.516 1 .000 .677 .591 .776 
Violated D & A Policies .498 .044 126.622 1 .000 1.645 1.509 1.795 
Violated Other School 
Policies 
.770 .054 205.089 1 .000 2.160 1.944 2.400 
Violated Violence & 
Weapons Policy 
.415 .105 15.585 1 .000 1.515 1.233 1.861 
Traumatic Event -.405 .142 8.130 1 .004 .667 .505 .881 
Social Concerns -.104 .037 7.971 1 .005 .901 .838 .969 
Unknown Ethnicity -
1.250 
.480 6.793 1 .009 .287 .112 .733 
Re-Entry into School .249 .100 6.192 1 .013 1.282 1.054 1.560 
Other Referral Reason -.098 .041 5.759 1 .016 .907 .837 .982 
Child Abuse & Neglect -.257 .127 4.081 1 .043 .773 .603 .992 
Legally Emancipated -.379 .190 3.962 1 .047 .685 .472 .994 
13 
 
n = 
38,537 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Constant -.039 .610 .004 1 .949 .961     
 
Predictor variables were associated with not being suspended since referral to the 
SAP, the desired outcome.  The following findings are based on the odds ratios (Exp[B]).  
The odds of not having suspensions were at least 1.1 to 2.1 times as likely as the odds 
would have been if each of the following variables had not been the case: 
• Month, B = .103, Exp(B) = 1.109 
• Grade, B = .161, Exp(B) = 1.175 
• Performance Below Academic Abilities, B = .128, Exp(B) = 1.136 
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• Re-Entry into School, B = .249, Exp(B) = 1.282 
• Special Education Student, B = .251, Exp(B) = 1.285 
• Violation of Violence and Weapons Policies, B = .415, Exp(B) = 1.515 
• Attendance, B = .447, Exp(B) = 1.563 
• Violation of Drug and Alcohol Policies, B = .498, Exp(B) = 1.645 
• Involvement in Legal System, B = .531, Exp(B) = 1.700 
• Behavioral Concerns, B = .606, Exp(B) = 1.833 
• Non-White/Minority Ethnicity, B = .602, Exp(B) = 1.826 
• Violation of Other Policies, B = .770, Exp(B) = 2.160 
Predictor variables that were associated with suspensions that did not decrease, 
the undesired outcome, included the following.  They had odds ratio less than 1 that the 
student would have no suspensions since referral to the SAP.  These variables indicated 
the students had decreased odds of not having suspensions since referral to the SAP. 
• Other Referral Reason, B = -.098, Exp(B) =.907 
• Social Concerns, B = -.104, Exp(B) =.901 
• Child Abuse and Neglect (alleged victim), B = -.257, Exp(B) =.773 
• Suffered Recent Loss, B = -.317, Exp(B) =.728 
• Self-Reported Problem, B = -.341, Exp(B) =.711 
• Being Gifted, B = -.372, Exp(B) =.690 
• Being Legally Emancipated, B = -.379, Exp(B) =.685 
• Suicidal Ideation, Gesture, or Attempt, B = -.390, Exp(B) =.677 
• Traumatic Event, B = -.405, Exp(B) =.667 
• Gender (female), B = -.412, Exp(B) =.662 
• # of times referred to the SAP during the current school year, B = -.483, Exp(B) 
=.617 
• Unknown Ethnicity, B = -1.250, Exp(B) =.287 
Chi-square (-2.870) for the final step of the model (step 13) decreased from the 
previous step (Table 12).  The value was significant at 0.1 (p = .090).  Both the block 
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(3416.337, p = .000) and model Chi-squares (3416.337, p = .000) indicated that the 
predictor variables in the model enable us to make better predictions about suspensions 
than we could make without them since p is significant at less than 0.05 (p = .000).  This 
provides evidence that the model enables us to make predictions about suspensions. 
Table 12. Omnibus Tests of Model Coefficients for the Relationship Between Suspensions 
and Referral Reasons 
Step   Chi-square df Sig. 
Step 3428.760 35 .000 
Block 3428.760 35 .000 
1 
Model 3428.760 35 .000 
Step -2.870 1 .090 
Block 3416.337 24 .000 13 
Model 3416.337 23 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 12.826, df = 
8, p = .118), the Hosmer and Lemeshow Test (step 13, Chi-square = 11.598, df = 8, p = 
.170) is not statistically significant since p for the final model (step 13) is greater than 
0.05.  This is the desired result because it indicates good model fit.  In fact, p for the final 
model (step 13, p = .170) is greater than p for the complete model (step 1, p = .118), 
indicating that the final model (step 13) fits the data better than the complete model (step 
1).  Since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
Cox & Snell R Square remained the same for the complete model (step 1, .085) as 
it did for the final model (step 13, .085).  Nagelkerke R Square decreased slightly from 
the complete model (step 1, .136) to the final model (step 13, .135).  For the final model 
(step 13), Cox and Snell R Square (.085) indicated that 8.5% of the variance in 
suspensions per case is explained by the predictor variables.  Nagelkerke R Square (.135) 
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indicated that 13.5% of the variance per case is explained by the predictor variables in the 
final model (step 13).  These numbers are small and do not account for at least 86.5% of 
the variance in suspensions. 
iv.  Binomial Logistic Regression Analysis of the Relationship Between Academic 
Performance, Reasons for Referral, and Control Variables 
The relationship between academic performance, reasons for referral, and control 
variables (Table 5) was analyzed using binary logistic regression with backward 
elimination (Table 13).  The complete model was reduced from 39 predictor variables to 
3 referral reasons and 3 control variables for cases in which academic performance 
declined, and 4 referral reasons and 4 control variables for cases in which academic 
performance improved.  The individual referral reason “Suicidal Ideation, Gesture, or 
Attempt,” the independent variable of most interest in this study, was not included in the 
final model as a significant predictor.  No paired referral reasons were predictors. 
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Table 13.  Multinomial Logistic Regression Model for Referral Reasons Predicting 
Academic Performance 
 
 
 
 
 
95% Confidence 
Interval for Exp(B) 
Academic 
performance has 
worsened, 
remained the 
same, or 
improved(a) 
 
n = 3,612 
 
 
 
 
 
 
Predictor 
Variable 
 
 
 
 
 
 
 
B 
 
 
 
 
 
 
Std. 
Error 
 
 
 
 
 
 
 
Wald 
 
 
 
 
 
 
 
df 
 
 
 
 
 
 
 
Sig. 
 
 
 
 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
Total # of 
Reasons 
Student was 
Referred 
.193 .039 23.991 1 .000 1.213 1.123 1.31 
Intercept -
2.827 
1.025 7.607 1 .006       
Month -.056 .021 6.995 1 .008 .945 .907 .986 
Other Referral 
Reason 
.390 .162 5.816 1 .016 1.478 1.076 2.030 
Re-Entry into 
School 
1.067 .470 5.141 1 .023 2.906 1.156 7.308 
Unexplained 
Drop in Grades 
.299 .147 4.16 1 .041 1.349 1.012 1.798 
Declined 
# of times 
referred during 
current school 
year 
.139 .070 3.935 1 .047 1.149 1.002 1.319 
Month -.087 .016 29.921 1 .000 .917 .889 .946 
Self-Reported 
Problem 
-.705 .116 36.632 1 .000 .494 .394 .621 
Suffered 
Recent Loss 
-.716 .183 15.329 1 .000 .489 .341 .699 
Unexplained 
Drop in Grades 
-.674 .120 31.601 1 .000 .510 .403 .645 
# of times 
referred during 
current school 
year 
-.212 .061 12.072 1 .001 .809 .718 .912 
Intercept 2.326 .720 10.426 1 .001       
Gender -.201 .075 7.116 1 .008 .818 .705 .948 
Grade .081 .035 5.472 1 .019 1.084 1.013 1.160 
Improved 
Child Abuse & 
Neglect 
-.782 .359 4.754 1 .029 .458 .227 .924 
a  The reference category is: Remained the same. 
 
Predictor variables that were associated with decreased academic performance 
since referral to the SAP, the undesired outcome, included the following.  Findings are 
based on the odds ratios (Exp [B]).  The odds of decreased academic performance (the 
undesired outcome) were slightly greater than 1 to almost 3 times as likely as the odds 
would have been if students had not been referred to the SAP for each of the following 
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reasons, if they had not been referred such a high number of times, or if they had not had 
as many different reasons for referral. 
• Number of times referred to the SAP during the current school year, B =.139, 
Exp(B) = 1.149 
• Referred for Unexplained Drop in Grades, B = .299, Exp(B) = 1.349 
• Referred for Other Reason(s), B = .390, Exp(B) = 1.478 
• Referred for Re-Entry into School, B = 1.067, Exp(B) = 2.906 
• Total number of reason that the students was referred to the SAP, B = .193, 
Exp(B) = 1.213 
One predictor variable reduced the likelihood of decreased academic performance 
(the undesired outcome).  The odds of decreased academic performance was less than 1 
for the following control variable.   
• Month, B = -.056, Exp(B) =.945 
One predictor variable was associated with improved academic performance since 
referral to the SAP, the desired outcome.  The odds of improved academic performance 
(the desired outcome) was slightly greater than for the following control variable:    
• Grade, B = .081, Exp(B) = 1.084 
Predictor variables reduced the likelihood of improved academic performance 
(the desired outcome) because their odds were less than 1.  These predictor variables 
included the following: 
• Referred for Child Abuse and Neglect, B = -.782, Exp(B) =.458 
• Referred for Suffered Recent Loss, B = -.716, Exp(B) =.489 
• Referred for Self-Reported Problem, B = -.705, Exp(B) =.494 
• Referred for Unexplained Drop in Grades, B = -.674, Exp(B) =.510 
• Number of times referred to the SAP during current school year, B = -.212, 
Exp(B) =.809 
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• Gender (being female), B = -.201, Exp(B) =.818 
• Month of Referral, B = -.087, Exp(B) =.917 
For tests of goodness-of-fit, statistical significance (p ≤ .05) indicates that the 
model is a poor fit for the data.  Thus, p must be greater than .05 to indicate that the data 
fit the model.  For this model, Pearson Chi-Square (6699.560, df = 6530, p = .070) is not 
statistically significant, indicating that the model does fit the data.  The same is true of 
Deviance Chi-square (6639.788, df = 6530, p = .168).  It is not statistically significant, 
indicating that the model fits the data.   
Pseudo R-Square indicated that at most only 5.9% (Cox and Snell R-Square) or 
6.8% (Nagelkerke R-Square) of the variance in academic performance per case was 
explained by the predictor variables contained in the final model.  The least amount of 
variance that was not explained by the model was 94.5%.  Based on McFadden R-Square, 
the inclusion of the predictor variables in the final model reduced the variation in 
academic performance by 3.0%.  
v.  Binomial Logistic Regression Analysis of the Relationship Between Attendance, 
Reasons for Referral, and Control Variables 
The relationship between attendance, reasons for referral, and control variables 
(Chart 5) was analyzed using binary logistic regression with backward elimination (Table 
14).  
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Table 14.  Binary Logistic Regression Model for Referral Reasons Predicting Attendance 
 
B 
 
S.E. 
 
Wald 
 
df 
 
Sig. 
 
Exp(B) 
95.0% C.I. for 
EXP(B) 
 
 
Step  
 
 
Predictor Variable Lower Upper Lower Upper Lower Upper Lower Upper 
# of times referred during 
current school year 
-.153 .044 12.381 1 .000 .858 .788 .934 
Month -.074 .012 36.352 1 .000 .929 .907 .951 
Self-Reported Problem -.319 .086 13.906 1 .000 .727 .614 .859 
Gender -.182 .059 9.608 1 .002 .834 .743 .935 
Re-Entry into School -.562 .198 8.007 1 .005 .570 .386 .841 
Suicidal Ideation, Gesture, 
or Attempt & Self-Reported 
Problem 
.499 .222 5.067 1 .024 1.647 1.067 2.543 
Other Referral Reason .198 .089 4.995 1 .025 1.219 1.025 1.450 
Unexplained Drop in 
Grades 
-.143 .070 4.228 1 .040 .867 .756 .993 
Grade .053 .026 4.082 1 .043 1.054 1.002 1.110 
Attendance -2.037 1.071 3.616 1 .057 .130 .016 1.064 
27 
 
n = 
4,867 
  
  
  
  
  
  
  
  
  
  
Constant .347 .423 .673 1 .412 1.414     
 
The complete model was reduced from 39 (step 1) to 10 variables (step 27).  The 
final model included 5 reasons for referral, 1 paired reasons for referral, and 4 control 
variables.  The individual referral reason “Suicidal Ideation, Gesture, or Attempt,” the 
independent variable of most interest in this study, was not included in the final model as 
a significant predictor of attendance.  Paired referral reason “Suicidal Ideation, Gesture, 
or Attempt & Self-Reported Problem,” however, was included in the final model (one 
independent variable) as a significant predictor of attendance. 
Predictor variables that were associated with improved attendance since referral to 
the SAP, the desired outcome, included the following.  These findings are based on the 
odds ratios (Exp [B]).  The odds of improved attendance were approximately 1 to over 1 
1/2 times as likely as the odds would have been if students had not been referred to the 
SAP during a higher grade or had not been referred for the particular reason for referral: 
• Grade, B = .053, Exp(B) = 1.054 
• Other Referral Reason, B = .198, Exp(B) = 1.219 
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• Suicidal Ideation, Gesture, or Attempt & Self-Reported Problem, B = .499, 
Exp(B) = 1.647 
Predictor variables that were associated with attendance that had not improved 
since referral to the SAP, the undesired outcome, included the following.  These reasons 
for referral had odds ratios less than 1 of improved attendance since referral to the SAP 
compared to what the odds would have been if they had not been referred for the 
particular reason or if the control variable had a different value:  
• Referred for Attendance, B = -2.037, Exp(B) =.130 
• Referred for Re-Entry into School, B = -.562, Exp(B) =.570 
• Referred for Self-Reported Problem, B = -.319, Exp(B) =.727 
• Gender (being female), B  = -.182, Exp(B) =.834 
• # of times during the current school year (the greater the number of times 
referred), B = -.153, Exp(B) =.858 
• Referred for Unexplained Drop in Grades, B = -.143, Exp(B) =.867 
• Month of Referral to the SAP (the later the month during the school year), B = -
.074, Exp(B) =.929 
 Chi-square (-3.671) for step 27, the final step of the model, decreased from the 
previous step (Table 15).  The value was significant since p was less than 0.1 for the step 
(p = .055).  Both the block (102.836, p = .000) and model Chi-square (102.836, p = .000) 
indicated that the predictor variables in the model enable us to make better predictions 
about attendance than we could make without them since p is less than 0.05 (p = .000) 
(the tests are significant if p is less than 0.1 for blocks and models in backwards logistic 
regression).  This provides evidence that the model enables us to make predictions about 
attendance (the outcome). 
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Table 15.  Omnibus Tests of Model Coefficients for the Relationship Between Attendance 
and Referral Reasons 
Step   Chi-square df Sig. 
Step 129.770 35 .000 
Block 129.770 35 .000 
1 
Model 129.770 35 .000 
Step -3.671 1 .055 
Block 102.836 10 .000 
27 
Model 102.836 9 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 11.784, df = 
8, p = .161), the Hosmer and Lemeshow Test for the final model (step 27, Chi-square = 
9.035, df = 8, p = .339) is not statistically significant since p is greater than 0.05.  This is 
the desired result because it indicates good model fit.  In fact, p for the final model (step 
27, p = .339) is greater than p for the complete model (step 1, p = .161), indicating that 
the final model (step 27) fits the data better than the complete model (step 1).  Since the 
test is not statistically significant, we fail to reject (we accept) the null hypothesis that 
there is no difference between observed and model-predicted values, implying that the 
final model’s estimates fit the data at an acceptable level.  
Both R Squares decreased from the complete model (step 1, Cox and Snell R 
Square = .026, Nagelkerke R Square = .035).  For the final model (step 27), Cox and 
Snell R Square (.021) showed that only 2.1% of the variance in attendance per case is 
explained by the predictor variables in the final model.  Nagelkerke R Square (.028) 
indicated that only 2.8% of the variance per case is explained by the predictor variables.  
These numbers are small, and do not account for at least 97.2% of the variance. 
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vi.  Summary 
 This section addressed whether any reasons for referral predicted any of the five 
educational outcomes.  Several predictor variables were statistically significant at an 
alpha level of zero (p = 0.00) (Table 16).   
Table 16.  Control Variables and Referral Reasons that Predicted Educational Outcomes 
 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug & 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performanc
e 
 
 
 
Attendance 
Gender (female) (CV) -*** -*** -*** -** -** 
# of times referred 
during current school 
year (CV) 
-
***
 -
***
 -
***
 -
**
 -
***
 
Suicidal Ideation, 
Gesture, or Attempt and 
Self-Reported Problem 
-
**
 +
**
   +
**
 
Grade (CV) +** +*** +*** +** +** 
Attendance +** +*** +***  -** 
Behavioral Concerns +*** +*** +***   
Violated Other School 
Policy +
***
 +
**
 +
***
   
Unexplained Drop in 
Grades  +
**
  -
***
 -
**
 
Suicidal Ideation, 
Gesture, or Attempt +
**
  -
***
   
Month (CV) +***  +*** -*** -*** 
Involvement in Legal 
System +
**
  +
***
   
Violated Drug & Alcohol 
Policy +
***
  +
***
   
School located in rural 
PA county +
**
     
Suffered Recent Loss  -** -*** -***  
Self-Reported Problem  -*** -*** -*** -*** 
Social Concerns  -*** -**   
Other Referral Reason  -** -** -** +** 
Special education 
student (CV)  -
***
 +
***
   
Age (CV)  -***    
Non-White ethnicity (CV)  +*** +***   
Academic 
Performance/Performing 
Below Academic Ability 
 +
***
 +
***
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 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug & 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performanc
e 
 
 
 
Attendance 
Child Abuse and Neglect   -** -**  
Unknown ethnicity (CV)   -**   
Gifted student (CV)   -***   
Legally emancipated 
(CV)   -
**
   
Traumatic Event   -**   
Re-Entry into School   +** -** -** 
Violated Violence and 
Weapons Policy   +
***
   
Total # of Referral 
Reasons    -
***
  
*** p = 0.000,   ** p < 0.05 
+ = odds ratio > one of an improved educational outcome. 
- = odds ratio < one of an improved educational outcome. 
CV = control variable. 
 
 The model for drug and alcohol policy violations had the best goodness-of-fit 
based on Hosmer and Lemeshow Chi-Square (3.896, p = .866).  Furthermore, it predicted 
100% of the cases in which drug and alcohol policy violations decreased, and accounted 
for at least 12.3% of the variance in the data based on Nagelkerke R Square.  This 
amount of variance is comparable to the amount accounted for by the 
promotion/graduation status and suspensions models.  The models for academic 
performance and attendance predicted less than 50% of cases having the desired 
outcomes, and R Square tests showed that these models explained a smaller percentage of 
the variance in the data compared to the other models. 
b.  Services 
 In order to determine if any services predicted educational outcomes, binomial 
and multinomial logistic regression models were implemented and analyzed.   
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i.  Binomial Logistic Regression Analysis of the Relationship Between Drug and Alcohol 
Policy Violations, School Services/Community-Agency Services/Other Team-
Recommended Services, and Control Variables 
The relationship between drug and alcohol policy violations (where 0 = violated 
drug and alcohol policies and 1 = did not violate drug and alcohol policies), school 
services/community-agency services/other team-recommended services, and control 
variables was analyzed using binary logistic regression with backward elimination (Table 
17).  The model created for students who were referred to the SAP for reasons other than 
suicidal ideation, gesture, or attempt, had poor model fit when using an alpha level (p) of 
0.05 for inclusion of variables in the model.  Changing the alpha level (p) to 0.1 did not 
improve model fit.  Therefore, no model is included for students who were referred to the 
SAP for reasons other than suicide risk.   
The complete model for suicidal students was reduced from 58 variables (step 1) 
to 9 variables (step 45) (Table 17).  The final model for suicide risk included 6 school 
services, no community-agency services, 5 other services recommended by SAP teams, 
zero paired services, and 3 control variables.   
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Table 17.  Binary Logistic Regression Model for Services Predicting Drug and Alcohol 
Policy Violations 
 
95.0% C.I. for 
EXP(B) 
 
Reason 
for 
Referral 
 
 
 
Step 
 
 
 
Predictor Variable 
 
 
 
B 
 
 
 
S.E. 
 
 
 
Wald 
 
 
 
df 
 
 
 
Sig. 
 
 
 
Exp(B) Lower Upper 
Alternative School 
Placement (School 
Service) 
3.024 .634 22.759 1 .000 20.574 5.939 71.265 
Assessment by 
Licensed D & A 
Provider (Team 
Recommendation) 
2.83 .511 30.659 1 .000 16.946 6.223 46.145 
Children & Youth 
Services (Team 
Recommendation) 
2.062 .56 13.574 1 .000 7.860 2.625 23.537 
Constant -
23.213 
3.997 33.737 1 .000 .000 -  - 
Month .362 .101 12.809 1 .000 1.436 1.178 1.751 
Total # of Services 
Obtained or 
Recommended 
.461 .112 17.049 1 .000 1.585 1.274 1.973 
Faith Organization 
(Team 
Recommendation) 
2.968 .932 10.134 1 .001 19.446 3.129 120.877 
One-to-One 
Counseling (School 
Service) 
1.596 .498 10.26 1 .001 4.931 1.858 13.092 
Assessment by 
Behavior Specialist 
(Team 
Recommendation) 
1.726 .565 9.315 1 .002 5.616 1.854 17.011 
Crisis Intervention 
(School Service) 
1.356 .429 9.987 1 .002 3.882 1.674 9.005 
D & A 
Education/Prevention 
Group (School 
Service) 
1.896 .659 8.281 1 .004 6.657 1.830 24.212 
One-to-One Follow-Up 
(School Service) 
1.055 .422 6.248 1 .012 2.872 1.256 6.570 
Age .363 .158 5.294 1 .021 1.438 1.055 1.960 
Juvenile Probation 
(School Service) 
1.94 .873 4.942 1 .026 6.96 1.258 38.501 
Students 
referred 
for suicidal 
ideation, 
gesture, or 
attempt 
 
n = 2,037 
  
  
  
  
  
  
  
  
  
45 
 
  
 
Continue Existing 
Mental Health 
Services (Team 
Recommendation) 
.941 .443 4.513 1 .034 2.563 1.076 6.109 
 
Students 
not 
referred 
for suicidal 
ideation, 
gesture, or 
attempt 
 Model not included due to poor model fit. 
 
For suicidal students, all services (predictor variables) were associated with 
decreased drug and alcohol policy violations, the desired outcome (refer to slope 
coefficients [B] in Table 18).  The odds were almost 1 1/2 to over 19 times as likely that 
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the students would have decreased drug and alcohol policy violations since referral to the 
SAP than if they had been referred at a younger age (in years) or during an earlier month 
in the school year, had received fewer services, or if they had not received the particular 
service(s) listed, including counseling, one-to-one follow-up, drug and alcohol prevention 
group, crisis intervention, alternative school placement, juvenile probation, referral to 
children and youth services (investigation of alleged abuse, foster care, etc.), referral for 
continued mental health services, referral for assessment by a drug and alcohol provider, 
referral for assessment by a behavior specialist, and referral to a faith organization.   
No predictor variables were included for students referred to the SAP for reasons 
other than suicide risk since model fit was poor and the model was not included. 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (-2.776) 
for step 48, the final step of the model, decreased from the previous step (Table 18).  The 
value was significant using an alpha level of 0.1 (p = .096).  Both the block (104.439) and 
model Chi-square (104.439) indicated that the predictor variables in the model enable us 
to make better predictions about drug and alcohol policy violations than we could make 
without them.  In this case, p is significant at less than 0.05 (p = .000), and we reject the 
null hypothesis that knowing the predictor variables makes no difference in predicting 
drug and alcohol policy violations (the outcome).  In other words, the model enables us to 
make predictions about violations of drug and alcohol policies. 
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Table 18.  Omnibus Tests of Model Coefficients for the Relationship Between Drug and 
Alcohol Policy Violations and Services 
Reason for Referral Step   Chi-square df Sig. 
Step 146.421 57 .000 
Block 146.421 57 .000 
1 
  
  Model 146.421 57 .000 
Step -2.776 1 .096 
Block 104.439 14 .000 
Students referred for suicidal ideation,    
gesture, or attempt 
48  
  
Model 104.439 13 .000 
 
Students not referred for suicidal  
ideation, gesture, or attempt 
No model was included due to poor model fit. 
 
Although it decreased from the complete model (step 1, Chi-square = 5.834, df = 
8, p = .666), the Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gesture, or attempt was not statistically significant for the final model (step 48, 
Chi-square = 2.709, df = 8, p = .951) since p was greater than 0.05.  This is the desired 
result because it indicates good model fit.  In fact, p for the final model (step 48, p = 
.951) was greater than p for the complete model (step 1, p = .666), indicating that the 
final model (step 48) fits the data better than the complete model (step 1).  Since the test 
is not statistically significant, we fail to reject (we accept) the null hypothesis that there is 
no difference between observed and model-predicted values, implying that the final 
model’s estimates fit the data at an acceptable level. 
For students referred to the SAP for suicidal ideation, gesture, or attempt, both R 
Squares decreased from the complete model (step 1, Cox and Snell R Square = .069, 
Nagelkerke R Square = .418) to the final model.  For the final model (step 48), Cox and 
Snell R Square (.050) provided evidence that 5.0% of the variance in drug and alcohol 
policy violations per case is explained by the predictor variables in the final model (Table 
19).  Nagelkerke R Square (.301) indicated that 30.1% of the variance per case is 
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explained by the predictor variables in the final model.  Nagelkerke R Square is large 
compared to other models generated in this study, but it still does not account for 69.9% 
of the variance in drug and alcohol policy violations.   
ii.  Binomial Logistic Regression Analysis of the Relationship Between 
Promotion/Graduation Status, School Services/Community-Agency Services/Other 
Team-Recommended Services, and Control Variables 
The relationship between promotion/graduation status (where 0 = retained and 1 = 
promoted/graduated), school services/community-agency services/other team-
recommended services, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 19).  The complete model for suicidal 
students was reduced from 58 variables (step 1) to 8 variables (step 54).  The final model 
(step 54) included 1 school service, 3 community-agency services, 2 other services 
recommended by SAP teams, no paired services, and 2 control variables. 
The complete model for students referred to the SAP for reasons other than 
suicide risk was reduced from 58 variables (step 1) to 30 variables (step 30).  The final 
model included 10 school services, 9 community-agency services, 4 other services 
recommended by SAP teams, no paired services, and 7 control variables.   
Table 19.  Binary Logistic Regression Model for Services Predicting 
Promotion/Graduation Status and Services 
95.0% C.I. for 
EXP(B) 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Academic Support 
(School Service) 
.808 .218 13.707 1 .000 2.244 1.463 3.443 
Non-White Ethnicity .876 .208 17.732 1 .000 2.401 1.597 3.609 
Other Community 
Services (Comm-Agency 
Service) 
.902 .255 12.552 1 .000 2.465 1.497 4.062 
Outpatient D & A 
Treatment (Comm-
Agency Service) 
1.212 .297 16.638 1 .000 3.36 1.877 6.015 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 1,990 
50 
  
  
  
  
  
  
  
Grade .516 .152 11.552 1 .001 1.675 1.244 2.255 
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95.0% C.I. for 
EXP(B) 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Mental Health Partial 
Program (Comm-Agency 
Service) 
1.014 .307 10.92 1 .001 2.756 1.511 5.028 
Other Social Services 
Agencies (Team 
Recommendation) 
-
1.657 
.772 4.606 1 .032 .191 .042 .866 
Age -.268 .13 4.242 1 .039 .765 .592 .987 
Special Education 
Student 
-.425 .216 3.871 1 .049 .654 .428 .998 
After Care Services 
(Comm-Agency Service) 
-.853 .436 3.828 1 .050 .426 .181 1.002 
Constant .159 1.544 .011 1 .918 1.173 -  - 
           
# of times referred during 
current school year 
-.168 .036 21.497 1 .000 .845 .788 .908 
Academic Support 
(Community-Agency 
Service) 
.472 .081 33.533 1 .000 1.603 1.366 1.88 
Academic Support 
(School Service) 
.364 .069 27.988 1 .000 1.439 1.258 1.647 
Age -.311 .029 117.547 1 .000 .732 .692 .775 
Constant -
4.369 
.803 29.615 1 .000 .013     
D & A 
Education/Prevention 
Group (School Service) 
-.362 .095 14.421 1 .000 .696 .577 .839 
Drop Out Prevention 
(School Service) 
.706 .137 26.601 1 .000 2.026 1.549 2.65 
Gender (female) -.349 .043 65.817 1 .000 .705 .648 .767 
Grade .602 .033 333.027 1 .000 1.825 1.711 1.947 
Inpatient Mental Health 
Treatment (Community-
Agency Service) 
.63 .166 14.482 1 .000 1.879 1.358 2.599 
Juvenile Probation 
(Community-Agency 
Service) 
.658 .127 26.957 1 .000 1.931 1.506 2.475 
Mental Health Support 
Group (School Service) 
-.308 .088 12.248 1 .000 .735 .619 .873 
Multidisciplinary Team 
Evaluation (School 
Service) 
.396 .106 13.828 1 .000 1.485 1.206 1.83 
Other Community 
Service (Community-
Agency Service) 
.354 .085 17.281 1 .000 1.425 1.206 1.684 
Other In-School Group 
(School Service) 
-.401 .082 23.720 1 .000 .670 .570 .787 
Other Social Services 
Agency (Team 
Recommendation) 
.458 .103 19.907 1 .000 1.580 1.293 1.932 
Outpatient D & A 
Treatment (Community-
Agency Service) 
.44 .073 36.554 1 .000 1.552 1.346 1.790 
Outpatient Mental Health 
Treatment (Community-
Agency Service) 
.267 .054 24.917 1 .000 1.306 1.176 1.451 
SAP Team Intervention 
(School Service) 
.409 .075 29.723 1 .000 1.505 1.299 1.743 
Special Education 
Student 
-.248 .053 21.843 1 .000 .781 .704 .866 
Total # of Services .149 .023 42.759 1 .000 1.161 1.110 1.214 
White Ethnicity .78 .048 263.138 1 .000 2.181 1.985 2.396 
Students not 
Referred for 
Suicidal 
ideation, 
Gesture, or 
Attempt 
 
n = 35,069 
41 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Children & Youth 
Services (Team 
.431 .125 11.894 1 .001 1.538 1.204 1.964 
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95.0% C.I. for 
EXP(B) 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Recommendation) 
One-to-One Follow-Up 
(School Service) 
-.175 .05 12.064 1 .001 .839 .760 .926 
Alternative School 
Placement (School 
Service) 
.341 .112 9.302 1 .002 1.406 1.130 1.750 
One-to-One Counseling 
(School Service) 
.151 .050 9.226 1 .002 1.163 1.055 1.282 
Mental Health Partial 
Program (Community-
Agency Service) 
.635 .237 7.185 1 .007 1.887 1.186 3.002 
Inpatient D & A 
Treatment (Community-
Agency Service) 
.486 .199 5.963 1 .015 1.626 1.101 2.403 
Gifted Student -.357 .168 4.531 1 .033 .7 .503 .972 
School Located in Rural 
PA County 
-.099 .048 4.207 1 .040 .906 .824 .996 
 
For suicidal students, 1 school service, 3 community-agency services, and 2 
control variables were associated with being promoted or graduating, the desired 
outcome (refer to slope coefficients [B] in Table 20).  The odds were approximately 1.2 
to 3.4 times as likely that students at risk for suicide would be promoted or graduate since 
being referred to the SAP than if they had been referred during a previous grade, were not 
of minority ethnicity (Non-White), had not received had not received academic support, 
had not received outpatient drug and alcohol treatment, had not been in a mental health 
partial program, or had not received other community services.   
For students referred to the SAP for all other reasons combined, 6 school services,  
8 community-agency services, 2 community services recommended by SAP teams, total 
number of services obtained or recommended, and 2 control variables were associated 
with being promoted or graduating, the desired outcome (refer to slope coefficients [B] in 
Table 20).  The odds were approximately 1.2 to 2.1 times as likely that students would be 
promoted or graduate since being referred to the SAP than if they had been referred 
during a previous grade, were not of minority ethnicity (Non-White), or had received one 
or more of the specified services.   
 133 
Table 20.  Services Associated with Being Promoted or Graduating 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Grade .516 1.675 Total # of Services .149 1.161 
Academic Support 
(School Service) 
.808 2.244 One-to-One Counseling (School 
Service) 
.151 1.163 
Non-White Ethnicity .876 2.401 Outpatient Mental Health 
Treatment (Community-Agency 
Service) 
.267 1.306 
Other Community 
Services (Comm-Agency 
Service) 
.902 2.465 Alternative School Placement 
(School Service) 
.341 1.406 
Mental Health Partial 
Program (Comm-Agency 
Service) 
1.014 2.756 Other Community Service 
(Community-Agency Service) 
.354 1.425 
Outpatient D & A 
Treatment (Comm-
Agency Service) 
1.212 3.36 Academic Support (School 
Service) 
.364 1.439 
- - - Multidisciplinary Team Evaluation 
(School Service) 
.396 1.485 
- - - SAP Team Intervention (School 
Service) 
.409 1.505 
- - - Children & Youth Services (Team 
Recommendation) 
.431 1.538 
- - - Outpatient D & A Treatment 
(Community-Agency Service) 
.440 1.552 
- - - Other Social Services Agency 
(Team Recommendation) 
.458 1.580 
- - - Academic Support (Community-
Agency Service) 
.472 1.603 
- - - Inpatient D & A Treatment 
(Community-Agency Service) 
.486 1.626 
- - - Grade .602 1.825 
- - - Inpatient Mental Health 
Treatment (Community-Agency 
Service) 
.630 1.879 
- - - Mental Health Partial Program 
(Community-Agency Service) 
.635 1.887 
- - - Juvenile Probation (Community-
Agency Service) 
.658 1.931 
- - - Drop Out Prevention (School 
Service) 
.706 2.026 
- - - White Ethnicity .780 2.181 
 
Undesirable results were also found.  For suicidal students, the regression model 
contained two services and two control variables that had odds ratio less than one that 
students would be promoted or graduate.  These services were aftercare services and 
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other community service.  In other words, the odds were greater than one that these 
students would be retained in the same grade for the next school year.   
For students referred for other reasons and not suicide risk, the odds were less 
than one that they would have been promoted or graduated since referred to the SAP 
compared to what the odds would have been if they were younger, were referred a few 
number of times during the school year, were male, were not special education students, 
were not gifted, did not live in a rural county, or had not received the service(s), 
including one-to-one follow-up, mental health support group, drug and alcohol 
prevention group, or other group (Table 21).  In other words, the odds were greater than 
one that these students would be retained in the same grade. 
Table 21.  Services Associated with Being Retained 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Other Social Services 
Agencies (Team 
Recommendation) 
-1.657 .191 Other In-School Group 
(School Service) 
-.401 .67 
After Care Services 
(Comm-Agency Service) 
-.853 .426 D & A 
Education/Prevention 
Group (School Service) 
-.362 .696 
Special Education Student -.425 .654 Gifted Student -.357 .700 
Age -.268 .765 Gender (female) -.349 .705 
- - - Age -.311 .732 
- - - Mental Health Support 
Group (School Service) 
-.308 .735 
- - - Special Education Student -.248 .781 
- - - One-to-One Follow-Up 
(School Service) 
-.175 .839 
- - - # of times referred during 
current school year 
-.168 .845 
- - - School Located in Rural PA 
County 
-.099 .906 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (-3.706) 
for step 54, the final step of the model, decreased from the previous step (Table 22).  The 
value was significant since p was less than 0.1 for the step (p = .054).  Both the block 
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(79.623) and model Chi-square (79.623) indicated that the predictor variables in the 
model enable us to make better predictions about being retained or promoted/graduating 
than we could make without them (p = .000).  The model for students referred to the SAP 
for suicide risk enables us to make predictions about being retained, promoted, or 
graduating.  
 For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square (4.251) for step 30, the final step of the model, increased from the previous 
step (Table 22).  The value was significant since p was less than 0.1 for the step (p = 
.039).  Both the block (1241.044) and model Chi-square (1241.044) indicated that the 
predictor variables in the model enable us to make better predictions about being retained 
or promoted/graduating than we could make without them (p = .000).  The model for 
students referred for reasons other than suicide risk enables us to make predictions about 
being promoted or graduating or being retained. 
Table 22.  Omnibus Tests of Model Coefficients for the Relationship Between 
Promotion/Graduation Status and Services 
Referral Reasons Step  Chi-square df Sig. 
1 Step 120.580 58 .000 
  Block 120.580 58 .000 
  Model 120.580 58 .000 
50 Step -3.706 1 .054 
  Block 79.623 10 .000 
Students Referred  
for Suicidal Ideation, 
Gesture, or Attempt 
  Model 79.623 9 .000 
      
1 Step 1160.380 58 .000 
  Block 1160.380 58 .000 
  Model 1160.380 58 .000 
41 Step(a) 4.251 1 .039 
  Block 1241.044 29 .000 
Students not Referred 
for Suicidal Ideation, 
Gesture, or Attempt 
  Model 1241.044 28 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 10.412, df = 
8, p = .237), the Hosmer and Lemeshow Test for students at risk for suicide (step 50, Chi-
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square = 3.369, df = 8, p = .909) was not statistically significant since p for the final 
model was greater than 0.05.  This is the desired result because it indicates good model 
fit.  In fact, p for the final model (.909) is greater than p for the complete model (.237), 
indicating that the final model fits the data better than the complete model.  Since the test 
is not statistically significant, we fail to reject (we accept) the null hypothesis that there is 
no difference between observed and model-predicted values, implying that the final 
model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide was not statistically significant for the complete model (step 1, Chi-
square = 11.192, df = 8, p = .191) or the final model (step 41, Chi-square = 6.052, df = 8, 
p = .641) since p was greater than 0.05 for both models.  This is the desired result 
because it indicates good model fit.  In fact, p for the final model (step 30, p = .641) is 
greater than p for the complete model (step 1, p = .191), indicating that the final model 
(step 30) fits the data better than the complete model (step 1).  Since the test is not 
statistically significant, we fail to reject (we accept) the null hypothesis that there is no 
difference between observed and model-predicted values, implying that the final model’s 
estimates fit the data at an acceptable level. 
R Square decreased from the complete model for students at risk for suicide (step 
1, Cox and Snell R Square = .059, Nagelkerke R Square = .147) to the final model (step 
54, Cox and Snell R Square = 0.39, Nagelkerke R Square = .098).  For the final model 
(step 54), Cox and Snell R Square provided evidence that 3.9% of the variance in 
promotion/graduation status per case is explained by the predictor variables in the final 
model.  Nagelkerke R Square indicated that 9.8% of the variance is explained by the 
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predictor variables in the final model.  These numbers are small, and do not account for at 
least 90.2% of the variance in promotion/graduation status.   
For students referred to the SAP for all other reasons combined, R Square 
decreased from the complete model (step 1, Cox and Snell R Square = .036, Nagelkerke 
R Square = .086) to the final model (step 41, Cox and Snell R Square = .035, Nagelkerke 
R Square = 084).  For the final model, Cox and Snell R Square indicated that 3.5% of the 
variance in promotion/graduation status per case is explained by the predictor variables in 
the model.  Nagelkerke R Square indicated that 8.4% of the variance is explained by the 
predictor variables in the final model.  Once again, these percentages are small and do not 
account for 91.6% of the variance in promotion/graduation status.   
iii.  Binomial Logistic Regression Analysis of the Relationship Between Suspensions, 
School Services/Community-Agency Services/Other Team-Recommended Services, and 
Control Variables 
The relationship between suspensions (where 0 = retained and 1 = 
promotion/graduation status), school services/community-agency services/other team-
recommended services, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 23).  When an alpha level (p) of 0.05 was 
used for inclusion of variables in the models, the model for students who were referred to 
the SAP for reasons other than suicidal ideation, gesture, or attempt did not have good 
model fit.  Using an alpha level of 0.1 corrected this problem.  So that the models for 
suicidal students and those referred for other reasons can be compared, both models were 
created using alpha levels (p) of 0.1. 
 138 
The complete model for suicidal students was reduced from 58 (step 1) to 18 
variables (step 44).  The final model included 6 school services, 2 community-agency 
services, 2 other recommended services, 1 paired service, and 7 control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide was reduced from 58 variables (step 1) to 28 variables (step 32) (Table 23).  
The final model for all other reasons for referral combined included 9 school services, 6 
community-agency services, 5 other services, 2 paired services, and 6 control variables. 
Table 23.  Binary Logistic Regression Model for Services Predicting Suspensions 
95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
# of times referred 
during current school 
year 
-.443 .081 29.859 1 .000 .642 .548 .753 
Assessment by 
Licensed D & A Provider 
(Team 
Recommendation) 
1.051 .217 23.571 1 .000 2.861 1.872 4.374 
Month .134 .029 21.39 1 .000 1.144 1.081 1.211 
Non-White Ethnicity .595 .173 11.826 1 .001 1.814 1.292 2.546 
Constant -
4.763 
1.518 9.843 1 .002 .009     
Crisis Intervention and 
Outpatient Mental 
Health Treatment 
.479 .174 7.603 1 .006 1.615 1.149 2.271 
Juvenile Probation 
(School Service) 
1.393 .522 7.128 1 .008 4.027 1.448 11.199 
School Located in Rural 
PA County 
.369 .148 6.173 1 .013 1.446 1.081 1.935 
Assessment by Behavior 
Specialist (Team 
Recommendation) 
.572 .247 5.369 1 .020 1.772 1.092 2.874 
SAP Team Intervention 
(School Service) 
-.593 .256 5.367 1 .021 .552 .334 .913 
Grade .142 .064 4.879 1 .027 1.153 1.016 1.308 
Other Community 
Services (Comm-
Agency Service) 
.502 .227 4.879 1 .027 1.652 1.058 2.579 
Alternative School 
Placement (School 
Service) 
.67 .314 4.547 1 .033 1.954 1.056 3.616 
Multidisciplinary Team 
Evaluation (School 
Service) 
.565 .272 4.319 1 .038 1.76 1.033 2.999 
Drop-Out Prevention 
(School Service) 
.97 .482 4.061 1 .044 2.639 1.027 6.782 
Gender -.286 .143 4.01 1 .045 .751 .567 .994 
Gifted Student -
1.391 
.746 3.48 1 .062 .249 .058 1.073 
Student 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 2,016 
44 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Special Education .277 .149 3.427 1 .064 1.319 .984 1.768 
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95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Student 
Total # of Services .06 .033 3.237 1 .072 1.061 .995 1.133 
          
# of times referred 
during current school 
year 
-.505 .024 451.408 1 .000 .604 .576 .633 
Academic Support 
(Comm-Agency Service) 
.379 .060 40.064 1 .000 1.46 1.299 1.642 
Academic Support 
(School Service) 
.188 .049 14.995 1 .000 1.207 1.097 1.327 
Assessment by 
Licensed D & A Provider 
(Team 
Recommendation) 
.478 .047 103.093 1 .000 1.612 1.470 1.768 
Children & Youth 
Services (Team 
Recommendation) 
.573 .087 42.997 1 .000 1.773 1.494 2.104 
Conflict Resolution 
(School Service) 
.799 .080 100.312 1 .000 2.222 1.901 2.598 
Constant -
5.347 
.832 41.261 1 .000 .005     
Crisis Intervention 
(School Service) 
.287 .08 12.981 1 .000 1.332 1.14 1.557 
D & A 
Education/Prevention 
Group (School Service) 
.325 .053 37.488 1 .000 1.384 1.247 1.535 
Drop-Out Prevention 
(School Service) 
.418 .110 14.583 1 .000 1.519 1.226 1.883 
Gender -.509 .029 317.333 1 .000 .601 .568 .636 
Gifted Student -.376 .105 12.881 1 .000 .687 .559 .843 
Grade .222 .022 97.993 1 .000 1.248 1.195 1.304 
Inpatient D & A 
Treatment (Comm-
Agency Service) 
.519 .121 18.352 1 .000 1.681 1.325 2.132 
Month .103 .006 319.795 1 .000 1.108 1.096 1.121 
Multidisciplinary Team 
Evaluation (School 
Service) 
.359 .077 21.693 1 .000 1.431 1.231 1.664 
No services 
recommended (Comm-
Agency Service) 
-.228 .061 14.001 1 .000 .796 .707 .897 
One-to-One Follow-Up 
(School Service) 
.168 .034 24.105 1 .000 1.183 1.106 1.265 
Other Community 
Services (Comm-
Agency Service) 
.227 .060 14.092 1 .000 1.255 1.115 1.413 
Outpatient D & A 
Treatment (Comm-
Agency Service) 
.514 .052 98.881 1 .000 1.673 1.511 1.851 
Outpatient Mental 
Health Treatment 
(Comm-Agency Service) 
.281 .038 55.781 1 .000 1.325 1.231 1.427 
Special Education 
Student 
.273 .033 70.245 1 .000 1.314 1.233 1.401 
Total Number of 
Services Obtained or 
Recommended 
.175 .019 86.497 1 .000 1.192 1.148 1.237 
Unknown Ethnicity -
1.943 
.523 13.779 1 .000 .143 .051 .400 
Students 
Referred for 
Reasons 
Other than 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 36,497 
26 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
White Ethnicity -.649 .034 368.189 1 .000 .523 .489 .558 
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95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Alternative School 
Placement (School 
Service) 
.26 .079 10.952 1 .001 1.297 1.112 1.514 
Assessment by Behavior 
Specialist (Team 
Recommendation) 
.211 .066 10.07 1 .002 1.235 1.084 1.406 
Juvenile Probation 
(Comm-Agency Service) 
.353 .120 8.600 1 .003 1.424 1.124 1.803 
Juvenile Probation 
(School Service) 
.306 .106 8.365 1 .004 1.358 1.104 1.672 
Juvenile Probation 
(Team 
Recommendation) 
.324 .117 7.689 1 .006 1.383 1.100 1.739 
Social Worker (School 
Service) 
.121 .053 5.295 1 .021 1.128 1.018 1.251 
SAP Team Intervention 
(School Service) 
.115 .054 4.592 1 .032 1.122 1.01 1.247 
Assessment by Other 
Social Services Agency 
(Team 
Recommendation) 
.164 .077 4.548 1 .033 1.178 1.013 1.370 
Inpatient Mental Health 
Treatment (Comm-
Agency Service) 
.262 .128 4.174 1 .041 1.299 1.011 1.670 
Age -.04 .02 3.964 1 .046 .961 .924 .999 
Mentor (School Service) .13 .065 3.999 1 .046 1.139 1.003 1.294 
One-to-One Counseling 
(School Service) 
.062 .034 3.213 1 .073 1.064 .994 1.138 
 
 For suicidal students, 4 school services, 2 community-agency services, 1 team 
recommendation, total number of services, and 5 control variables were associated with 
decreased suspensions, the desired outcome (refer to slope coefficients [B] in Table 24).  
Odds that suspensions would decrease were slightly more than 1 to 4 times as likely as 
they would have been if the particular service had not been received, fewer services were 
obtained or recommended, and if students had attended a lower grade, were not special 
education students, attended earlier during the school year, did not attend a school in a 
rural county, or were of White or unknown ethnicity. 
For students who were referred for other reasons, 13 school services, 7 
community-agency services, 5 team recommendations, and 3 control variables were 
associated with decreased suspensions.  Odds were slightly greater than 1 to over 2 that 
students would have decreased suspensions compared to students who attended a lower 
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grade, were not special education students, were referred during an earlier month in the 
school year, did not receive the services, or fewer services were obtained/recommended. 
Table 24.  Services Associated with Decreased Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds 
Ratio 
Predictor Variable B Odds 
Ratio 
Total # of Services .060 1.061 One-to-One Counseling 
(School Service) 
.062 1.064 
Month .134 1.144 Month .103 1.108 
Grade .142 1.153 SAP Team Intervention 
(School Service) 
.115 1.122 
Special Education Student .277 1.319 Social Worker (School 
Service) 
.121 1.128 
School Located in Rural PA 
County 
.369 1.446 Mentor (School Service) .130 1.139 
Crisis Intervention and 
Outpatient Mental Health 
Treatment (Comm-Agency 
Service) 
.479 1.615 Assessment by Other Social 
Services Agency (Team 
Recommendation) 
.164 1.178 
Other Community Services 
(Comm-Agency Service) 
.502 1.652 One-to-One Follow-Up (School 
Service) 
.168 1.183 
Multidisciplinary Team 
Evaluation (School Service) 
.565 1.760 Total Number of Services 
Obtained or Recommended 
.175 1.192 
Assessment by Behavior 
Specialist (Team 
Recommendation) 
.572 1.772 Academic Support (School 
Service) 
.188 1.207 
Non-White Ethnicity .595 1.814 Assessment by Behavior 
Specialist (Team 
Recommendation) 
.211 1.235 
Alternative School Placement 
(School Service) 
.67 1.954 Grade .222 1.248 
Drop-Out Prevention (School 
Service) 
.97 2.639 Other Community Services 
(Comm-Agency Service) 
.227 1.255 
Assessment by Licensed D & 
A Provider (Team 
Recommendation) 
1.051 2.861 Alternative School Placement 
(School Service) 
.260 1.297 
Juvenile Probation (School 
Service) 
1.393 4.027 Inpatient Mental Health 
Treatment (Comm-Agency 
Service) 
.262 1.299 
- - - Special Education Student .273 1.314 
- - - Outpatient Mental Health 
Treatment (Comm-Agency 
Service) 
.281 1.325 
- - - Crisis Intervention (School 
Service) 
.287 1.332 
- - - Juvenile Probation (School 
Service) 
.306 1.358 
- - - Juvenile Probation (Team 
Recommendation) 
.324 1.383 
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Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds 
Ratio 
Predictor Variable B Odds 
Ratio 
- - - D & A Education/Prevention 
Group (School Service) 
.325 1.384 
- - - Juvenile Probation (Comm-
Agency Service) 
.353 1.424 
- - - Multidisciplinary Team 
Evaluation (School Service) 
.359 1.431 
- - - Academic Support (Comm-
Agency Service) 
.379 1.46 
- - - Drop-Out Prevention (School 
Service) 
.418 1.519 
- - - Assessment by Licensed D & 
A Provider (Team 
Recommendation) 
.478 1.612 
- - - Outpatient D & A Treatment 
(Comm-Agency Service) 
.514 1.673 
- - - Inpatient D & A Treatment 
(Comm-Agency Service) 
.519 1.681 
- - - Children & Youth Services 
(Team Recommendation) 
.573 1.773 
- - - Conflict Resolution (School 
Service) 
.799 2.222 
For students who were referred to the SAP for suicidal ideation, gesture, or 
attempt, the regression model contained variables that were associated with suspensions 
that continued (Table 25).  Odds were less than one that they would not have continued 
violations.  In other words, their odds were greater than one that suspensions would have 
continued.  These variables included 4 control variables and SAP team intervention. 
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the regression model contained 1 community-agency service  
variable (no services recommended) and 6 control variables that were associated with 
suspensions that continued (Table 25).  Their odds were less than one that they would not 
have continued suspensions.  In other words, their odds were greater than one that 
suspensions would continue. 
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Table 25.  Services Associated with Continued Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Gifted Student -1.391 .249 Unknown Ethnicity -1.943 .143 
SAP Team Intervention 
(School Service) 
-.593 .552 White Ethnicity -.649 .523 
# of times referred 
during current school 
year 
-.443 .642 Gender -.509 .601 
Gender -.286 .751 # of times referred during 
current school year 
-.505 .604 
- - - Gifted Student -.376 .687 
- - - No services recommended 
(Comm-Agency Service) 
-.228 .796 
- - - Age -.04 .961 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (5.824) 
for step 44, the final step of the model, was not significant since p was greater than 0.1 (p 
= .016).  Both the block (167.660) and model Chi-square (167.660) indicated that the 
predictor variables in the model enable us to make better predictions about suspensions 
than we could make without them.  In this case, p is significant at less than 0.05 (p = 
.000), and we reject the null hypothesis that knowing the predictor variables makes no 
difference in predicting suspensions (the outcome).   
For students referred for reasons other than suicide risk, Chi-square (-2.481) for 
step 26, the final step of the model, decreased from the previous step (Table 26).  The 
value was not significant since p was greater than 0.1 for the step (p = .115).  However, 
both the block (2590.721) and model Chi-square (2590.721) indicated that the predictor 
variables in the model enable us to make better predictions about suspensions than we 
could make without them (p = .000).  The model for students referred for reasons other 
than suicide risk enables us to make predictions about suspensions. 
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Table 26.  Omnibus Tests of Model Coefficients for the Relationship Between 
Suspensions and Services 
Referral Reasons Step  Chi-
square 
df Sig. 
1 Step 202.710 58 .000 
  Block 202.710 58 .000 
  Model 202.710 58 .000 
44 Step 5.824 1 .016 
  Block 167.660 18 .000 
Students Referred for Suicidal Ideation, Gesture, or 
Attempt 
  Model 167.660 17 .000 
       
1 Step 2625.943 58 .000 
  Block 2625.943 58 .000 
  Model 2625.943 58 .000 
26 Step -2.481 1 .115 
  Block 2590.721 36 .000 
Student not Referred for Suicidal Ideation Gesture, or 
Attempt 
  Model 2590.721 35 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 2.767, df = 
8, p = .948), the Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gesture, or attempt, was not statistically significant since p was greater than 
0.05 (step 44, Chi-square = 2.611, df = 8, p = .956).  This is the desired result because it 
indicates good model fit.  In fact, p for the final model (step 44, p = .956) is slightly 
greater than p for the complete model (step 1, p = .948), indicating that the final model 
(step 44) fits the data better than the complete model (step 1).  Since the test is not 
statistically significant, we fail to reject (we accept) the null hypothesis that there is no 
difference between observed and model-predicted values, implying that the final model’s 
estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide increased from the complete model (step 1, Chi-square = 10.189, df = 
8, p = .252), it was not statistically significant since p was greater than 0.05 (step 32, 
Chi-square = 12.968, df = 8, p = .113).  This is the desired result because it indicates 
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good model fit.  Although Chi-square for the final model (step 32) was larger than Chi-
square for the complete model (step 1, Chi-square = 10.189), p for the final model (step 
32, p = . .113) was less than p for the complete model (step 1, p = .252), indicating better 
model fit for the complete model.  However, since the test is not statistically significant, 
we fail to reject (we accept) the null hypothesis that there is no difference between 
observed and model-predicted values, implying that the final model’s estimates fit the 
data at an acceptable level. 
For the final model (step 44) for suicidal students, Cox and Snell R Square 
provided evidence that 7.9% of the variance in suspensions per case is explained by the 
predictor variables in the final model (Table 27).  Nagelkerke R Square indicated that 
14.2% of the variance is explained by the predictor variables in the final model.  At least 
85.8% of the variance is not accounted for by the final model.   
For the final model (step 26) for students referred to the SAP for other reasons, 
Cox and Snell R Square provided evidence that 6.9% of the variance in suspensions per 
case is explained by the predictor variables in the final model.  Nagelkerke R Square 
indicated that 10.9% of the variance is explained by the predictor variables in the final 
model.  These percentages were slightly less than those for the final model for suicidal 
students, and do not account for 89.1% of the variance in suspensions.   
iv.  Multinomial and Binomial Logistic Regression Analysis of the Relationship Between 
Academic Performance, School Services/Community-Agency Services/Other Team-
Recommended Services, and Control Variables 
The relationship between academic performance (where 0 = retained and 1 = 
promotion/graduation status), school services/community-agency services/other team-
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recommended services, and control variables was first analyzed using multinomial 
logistic regression.  The model had poor model fit, even when summarizing the following 
control variables: 
• Month of referral.  A separate independent variable was created for each of the 
following (0 = no, 1 = yes): 
o August through October 
o November through January 
o May through July 
o Carried over from previous year 
 
• Total number of services 
o 1 
o 2 
o 3 
o 4 
o 5 
o 6 – 10 
o Greater than 10 
 
• # of times referred to the SAP during the current school year: 
o 1 
o 2 
o 3-4 
 
The following control variables caused the fit of the model to be unreliable due 
their small sample size.  Therefore, they were eliminated from the regression analysis. 
• Legally emancipated 
• Special education 
• Gifted 
 
These steps resulted in a model that had poor model fit.  Therefore, an approach 
involving modification of the outcome (dependent) variable rather than predictor 
variables was undertaken.  “Declined” and “remained the same,” two values for academic 
 147 
performance, were combined into one category since they are both undesired outcomes.  
As a result, academic performance was changed to a binomial dependent variable: 
• Summarized academic performance 
o 1 = Declined or remained the same 
o 2 = Improved 
Another model was then created using binomial logistic regression.  It included 
dependent variable summarized academic performance as well as all original control 
variables.  The relationship between summarized academic performance, school 
services/community-agency services/other team-recommended services, and control 
variables was analyzed using binary logistic regression with backward elimination (Table 
27).  Statistical significance of 0.05 resulted in poor model fit, so a level of 0.1 was used. 
The complete model for suicidal students was reduced from 58 variables (step 1) 
to 11 variables (step 47) (Table 27).  The final model for suicide risk included 4 school 
services, 3 community agency services, 2 paired services, and 2 control variables.  It did 
not include any community-agency services, other types of services recommended by 
SAP teams, and paired services.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 58 variables (step 1) to 16 variables (step 45) (Table 
27).  The final model for these students included 6 school services, 2 community-agency 
services, 3 other services recommended by SAP teams, no paired services, and 5 control 
variables.   
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Table 27.  Binary Logistic Regression Model for Services Predicting Academic 
Performance 
95.0% C.I. for 
EXP(B) 
 
Reason for 
Referral 
  
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
Exp 
(B) Lower Upper 
Crisis Intervention 
(School Service) 
-2.289 .744 9.467 1 .002 .101 .024 .436 
Outpatient Mental Health 
Treatment (Comm-
Agency Service) 
-2.626 .862 9.283 1 .002 .072 .013 .392 
One-to-One Follow-Up 
(School Service) 
-2.369 .813 8.498 1 .004 .094 .019 .460 
Age .418 .154 7.336 1 .007 1.518 1.122 2.054 
Mentor (School Service) -1.239 .523 5.603 1 .018 .29 .104 .808 
One-to-One Follow-Up & 
Outpatient Mental Health 
Treatment 
2.098 .909 5.324 1 .021 8.15 1.371 48.426 
Outpatient D & A 
Treatment (Comm-
Agency Service) 
1.425 .619 5.306 1 .021 4.158 1.237 13.976 
Constant -5.859 2.599 5.084 1 .024 .003     
Crisis Intervention and 
Outpatient Mental Health 
Treatment 
1.823 .856 4.534 1 .033 6.188 1.156 33.128 
Other Community 
Services (Comm-Agency 
Service) 
-1.012 .497 4.144 1 .042 .363 .137 .963 
One-to-One Counseling 
(School Service) 
.747 .380 3.865 1 .049 2.111 1.002 4.445 
Student 
Referred for 
Suicidal 
Ideation, 
Gesture or 
Attempt 
 
n = 191 
 
43 
Gender (female) -.731 .383 3.652 1 .056 .481 .227 1.019 
           
37 Academic Support 
(School Service) 
-.396 .096 17.016 1 .000 .673 .557 .812 
 Grade .278 .058 22.877 1 .000 1.32 1.178 1.479 
 Juvenile Probation 
(School Service) 
1.056 .287 13.585 1 .000 2.875 1.64 5.042 
 Month -.056 .015 13.299 1 .000 .946 .918 .974 
 Outpatient D & A 
Treatment (Comm-
Agency Service) 
.478 .133 12.957 1 .000 1.613 1.243 2.093 
 Total # of Services .138 .022 38.445 1 .000 1.148 1.099 1.199 
 Academic Support 
(Comm-Agency Service) 
.366 .112 10.764 1 .001 1.442 1.159 1.795 
 Constant -2.744 .814 11.36 1 .001 .064     
 Age -.155 .052 9.009 1 .003 .856 .774 .948 
 D & A 
Education/Prevention 
Group (School Service) 
.461 .165 7.818 1 .005 1.586 1.148 2.19 
 # of times referred during 
current school year 
-.147 .054 7.403 1 .007 .864 .777 .96 
 Continue Existing D & A 
Services (Team 
Recommendation) 
.668 .262 6.51 1 .011 1.951 1.168 3.259 
 Other (Team 
Recommendation) 
-.355 .145 6.02 1 .014 .701 .528 .931 
 Gender (female) -.176 .074 5.726 1 .017 .838 .725 .969 
 D & A Aftercare/Support 
Group (School Service) 
-.661 .294 5.044 1 .025 .516 .29 .919 
Student not 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 3,422 
 SAP Team Intervention 
(School Service) 
.256 .119 4.649 1 .031 1.292 1.024 1.631 
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95.0% C.I. for 
EXP(B) 
 
Reason for 
Referral 
  
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
Exp 
(B) Lower Upper 
 Assessment by Other 
Social Services Agency 
(Team Recommendation) 
.281 .157 3.205 1 .073 1.324 .974 1.801 
 
For suicidal students, 1 control variable (age), 1 community service (outpatient 
drug and alcohol treatment), and 2 paired services of (crisis intervention and outpatient 
mental health treatment, and one-to-one follow-up and outpatient mental health 
treatment) was associated with improved academic performance, the desired outcome 
(refer to slope coefficients [B] in Table 28).  Odds were 2 to over 8 times as likely that 
students at risk for suicide would have improved academic performance since referral to 
the SAP if they had received the specified services than if they had not received them 
(refer to the odds ratios in Table 28).  In addition, older students at risk for suicide were 
over one and one-quarter times more likely to have improved academic performance than 
if they were younger. 
For students referred to the SAP for all other reasons combined, grade (the higher 
the grade), 3 school services (drug & alcohol prevention group, juvenile probation, and 
team intervention), 2 community-agency services (outpatient drug and alcohol treatment 
and academic support), 2 team recommendations (academic support and continued drug 
and alcohol services), and 1 control variable were associated with improved academic 
performance (Table 28).  Odds were approximately 1 1/10 to over 2 3/4 times as likely 
that students would have improved academic performance than if they had not received 
the particular service(s), fewer services had been obtained or recommended, or if they 
had attended a lower grade. 
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Table 28.  Services Associated with Improved Academic Performance 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Age .418 1.518 Total # of Services .138 1.148 
One-to-One Counseling (School 
Service) 
.747 2.111 SAP Team Intervention 
(School Service) 
.256 1.292 
Outpatient D & A Treatment 
(Comm-Agency Service) 
1.425 4.158 Grade .278 1.32 
Crisis Intervention and 
Outpatient Mental Health 
Treatment 
1.823 6.188 Assessment by Other Social 
Services Agency (Team 
Recommendation) 
.281 1.324 
One-to-One Follow-Up and 
Outpatient Mental Health 
Treatment 
2.098 8.15 Academic Support (Comm-
Agency Service) 
.366 1.442 
- - - D & A Education/Prevention 
Group (School Service) 
.461 1.586 
- - - Outpatient D & A Treatment 
(Comm-Agency Service) 
.478 1.613 
- - - Continue Existing D & A 
Services (Team 
Recommendation) 
.668 1.951 
- - - Juvenile Probation (School 
Service) 
1.056 2.875 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, 1 
control variable, 3 school services and 2 community-agency services were associated 
with academic performance that declined or remained the same, the undesired outcome 
(Table 29).  Odds were less than one that these students would have improved academic 
performance (refer to odds ratios in Table 29).  In other words, odds were greater than 
one that their academic performance would decline or remain the same.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the regression model contained 5 control variables, 2 school 
services, and 1 team recommendation were associated with academic performance that 
declined or remained the same (Table 29).  Odds were less than one that these students 
would have improved academic performance than if they had been younger, had been 
referred to the SAP fewer times, were male, had been referred earlier in the year, or had 
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not received the particular service(s), including drug and alcohol support group in school, 
academic support at school, and “other.”  In other words, their odds were greater than 
one that their academic performance would decline or remain the same. 
Table 29.  Services Associated with Academic Performance that Remained the Same or 
Declined 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Outpatient Mental Health 
Treatment (Comm-Agency 
Service) 
-2.626 .072 D & A Aftercare/Support 
Group (School Service) 
-.661 .516 
One-to-One Follow-Up 
(School Service) 
-2.369 .094 Academic Support (School 
Service) 
-.396 .673 
Crisis Intervention (School 
Service) 
-2.289 .101 Other (Team 
Recommendation) 
-.355 .701 
Mentor (School Service) -1.239 .29 Gender (female) -.176 .838 
Other Community Services 
(Comm-Agency Service) 
-1.012 .363 Age -.155 .856 
Gender (female) -.731 .481 # of times referred during 
current school year 
-.147 .864 
- - - Month -.056 .946 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was 
4.332 for step 47, the final step of the model (Table 30).  The value was significant since 
p was less than 0.1 for the step (p = .037).  Both the block (54.492) and model Chi-square 
(54.492) indicated that the predictor variables in the model enable us to make better 
predictions about academic performance than we could make without them.  In this case, 
p is significant at less than 0.05 (p = .000), and we reject the null hypothesis that knowing 
the predictor variables makes no difference in predicting academic performance. 
For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square was -2.155 for step 37, the final step of the model (Table 30).  The value was 
not significant since p was greater than 0.1 for the step (p = .142).  Both the block 
(229.865) and model Chi-square (229.865) indicated that the predictor variables in the 
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model enable us to make better predictions about academic performance than we could 
make without them (p = .000).  The model for students referred for reasons other than 
suicide risk enables us to make predictions about academic performance. 
Table 30.  Omnibus Tests of Model Coefficients for the Relationship Between Academic 
Performance and Services 
  
Reason for Referral 
 
Step 
  Chi-
square 
 
df 
 
Sig. 
1 Step 83.494 50 .002 
  Block 83.494 50 .002 
  Model 83.494 50 .002 
43 Step 4.332 1 .037 
  Block 54.492 11 .000 
Student Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 54.492 10 .000 
      
1 Step 250.099 51 .000 
  Block 250.099 51 .000 
  Model 250.099 51 .000 
37 Step -2.155 1 .142 
  Block 229.865 16 .000 
Student not Referred for Suicidal Ideation, Gesture, or 
Attempt 
  Model 229.865 15 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 10.692, df = 
8, p = .220), the Hosmer and Lemeshow Test for suicidal students was not statistically 
significant since p was greater than 0.05 (step 43, Chi-square = 7.539, df = 8, p = .480) 
(Table 31).  This is the desired result because it indicates good model fit.  In fact, p for 
the final model (step 43, p = .480) is greater than p for the complete model (step 1, p = 
.220), indicating that the final model (step 43) fits the data better than the complete model 
(step 1).  Since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk increased from the complete model (step 1, Chi-square = 13.902, 
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df = 8, p  .084) and was not statistically significant (step 37, Chi-square = 11.200, df = 8, 
p = .191).  This is the desired result because it indicates good model fit.  Furthermore, p 
for the final model ( .191) is greater than p for the complete model (.139), indicating that 
the final model fits the data better than the complete model.  However, since the test is 
not statistically significant, we fail to reject (we accept) the null hypothesis that there is 
no difference between observed and model-predicted values, implying that the final 
model’s estimates fit the data at an acceptable level. 
R Square decreased from the complete model (step 1, Cox and Snell R Square = 
.354, Nagelkerke R Square = .475) to the final model (step 43, Cox and Snell R Square = 
.248, Nagelkerke R Square = .333).  For the final model (step 43) for suicidal students, 
Cox and Snell R Square provided evidence that 24.8% of the variance in academic 
performance per case is explained by the predictor variables in the final model.  
Nagelkerke R Square indicated that 33.3% of the variance is explained by the predictor 
variables in the final model.  These values are large compared to other models generated 
in this study, but they still do not account for at least 67.7% of the variance in academic 
performance, and they decreased from the complete model (step1).   
For students referred to the SAP for all other reasons combined, R Square 
decreased from the complete model (step 1, Cox and Snell R Square = .070, Nagelkerke 
R Square = .095) to the final model (step 37, Cox and Snell R Square  .065, Nagelkerke 
R Square = .088).  For the final model (step 37), Cox and Snell R Square provided 
evidence that 6.5% of the variance in academic performance is explained by the predictor 
variables.  Nagelkerke R Square indicated that 8.8% of the variance is explained by the 
predictor variables in the final model.  These percentages are small compared to those for 
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the final model for suicidal students, and do not account for over 89.2% of the variance in 
academic performance.   
v.  Multinomial Logistic Regression Analysis of the Relationship Between Attendance, 
School Services/Community-Agency Services/Other Team-Recommended Services, and 
Control Variables 
The relationship between attendance (where 0 = declined, 1 = remained the same, 
and 3 = improved), school services/community-agency services/other team-recommended 
services, and control variables was first analyzed using multinomial logistic regression.  
The model had poor model fit, even when summarizing the following control variables: 
• Month of referral.  A separate independent variable was created for each of the 
following (0 = no, 1 = yes): 
o August through October 
o November through January 
o May through July 
o Carried over from previous year 
 
• Total number of services 
o 1 
o 2 
o 3 
o 4 
o 5 
o 6 – 10 
o Greater than 10 
 
• # of times referred to the SAP during the current school year: 
o 1 
o 2 
o 3-4 
 
The following control variables caused the fit of the model to be unreliable due 
their small sample size.  Therefore, they were eliminated from the regression analysis. 
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• Legally emancipated 
• Special education 
• Gifted 
 
These steps resulted in a model that had poor model fit.  Therefore, an approach 
involving modification of the outcome (dependent) variable rather than predictor 
variables was undertaken.  “Declined” and “remained the same,” two values for 
attendance, were combined into one category since they are both undesired outcomes.  
As a result, attendance was changed to a binomial dependent variable, as follows: 
• Summarized attendance 
o 1 = Declined or remained the same 
o 2 = Improved 
Another model was then created using binomial logistic regression.  This model 
included the dependent variable summarized attendance as well as all original control 
variables.  The relationship between summarized attendance, school services/community-
agency services/other team-recommended services, and control variables was analyzed 
using binary logistic regression with backward elimination (Table 31).   
The complete model for suicidal students was reduced from 58 variables (step 1) 
to 5 variables (step 47) (Table 31).  The final model for suicide risk included 3 school 
services and 2 paired variables.  It did not include any community-agency services, other 
types of services recommended by SAP teams, and control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 58 (step 1) to 16 variables (step 43) (Table 31).  The 
final model for these students included 7 school services, 2 community-agency services, 
3 other services recommended by SAP teams, no paired services, and 4 control variables.   
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Table 31.  Binary Logistic Regression Model for Services Predicting Attendance 
95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Academic Support 
(School Service) 
-
1.119 
.293 14.584 1 .000 .327 .184 .58 
Alternative School 
Placement (School 
Service) 
-
1.165 
.478 5.935 1 .015 .312 .122 .796 
Crisis Intervention and 
Outpatient Mental Health 
Treatment 
.69 .312 4.887 1 .027 1.993 1.081 3.673 
After Care Services 
(Comm-Agency Service) 
1.000 .504 3.936 1 .047 2.719 1.012 7.303 
Mentor (School Service) -.949 .486 3.811 1 .051 .387 .149 1.004 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 246 
 
54 
  
  
  
  
  
Constant 1.052 .741 2.015 1 .156 2.864     
           
# of times referred during 
current school year 
-.232 .048 23.267 1 .000 .793 .721 .871 
Academic Support 
(School Service) 
-.438 .075 34.085 1 .000 .646 .557 .748 
Alternative School 
Placement (School 
Service) 
-.529 .131 16.354 1 .000 .589 .456 .762 
Gender -.216 .061 12.611 1 .000 .806 .715 .908 
Month -.058 .013 20.651 1 .000 .943 .92 .967 
One-to-One Follow-Up 
(School Service) 
-.25 .062 16.383 1 .000 .779 .69 .879 
Other In-School Group 
(School Service) 
-.491 .113 19.035 1 .000 .612 .491 .763 
Social Worker (School 
Service) 
-.328 .088 13.78 1 .000 .72 .606 .856 
Continue Existing Mental 
Health Services (Team 
Recommendation) 
-.353 .103 11.674 1 .001 .703 .574 .86 
No services 
recommended (Comm-
Agency Service) 
-.374 .126 8.845 1 .003 .688 .538 .88 
Constant 1.694 .601 7.943 1 .005 5.443     
Mental Health Rehab 
(Comm-Agency Service) 
1.02 .393 6.732 1 .009 2.773 1.283 5.993 
Grade .069 .027 6.379 1 .012 1.071 1.016 1.13 
Other Social Services 
Agencies (Team 
Recommendation) 
-.322 .132 5.947 1 .015 .725 .559 .939 
Other School Services 
(School Service) 
-.25 .112 5.019 1 .025 .779 .625 .969 
Continue Existing D & A 
Services (Team 
Recommendation) 
.354 .18 3.874 1 .049 1.425 1.001 2.028 
Students 
Referred for 
Reasons Other 
than Suicide 
Risk 
 
n = 4,621 
 
43 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Mentor (School Service) -.245 .124 3.869 1 .049 .783 .613 .999 
 
For suicidal students, only after care services and the paired service of crisis 
intervention and outpatient mental health treatment were associated with improved 
attendance, the desired outcome (refer to slope coefficients [B] in Table 32).  Odds were 
almost 2 (for crisis intervention and outpatient mental health treatment) to 2 3/4 times 
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(for after care services) as likely that students at risk for suicide would have improved 
attendance than if they had not received either of the services.   
For students referred to the SAP for all other reasons combined, 1 control variable 
(the higher the grade), 1 community-agency service (mental health rehab), and 1 team 
intervention  (continued drug and alcohol services), were associated with improved 
attendance (Table 32).  Odds of improved attendance were slightly greater than 1 to 2 3/4 
times as likely as they would have been if students had not received team intervention or 
mental health rehab or if they had attended a lower grade. 
Table 32.  Services Associated with Improved Attendance 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Crisis Intervention and 
Outpatient Mental Health 
Treatment 
.690 1.993 Grade .069 1.071 
After Care Services 
(Comm-Agency Service) 
1.000 2.719 Continue Existing D & A 
Services (Team 
Recommendation) 
.354 1.425 
- - - Mental Health Rehab (Comm-
Agency Service) 
1.02 2.773 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, and 3 
school services (alternative school placement, academic support, and mentor) were 
associated with attendance that declined or remained the same, the undesired outcome 
(Table 33).  Odds were less than one that these students would have improved attendance 
(refer to odds ratios in Table 33).  In other words, odds were greater than one that their 
attendance would decline or remain the same.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the regression model contained 3 control variables, 7 school 
services, 1 community service, and 2 team recommendations that were associated with 
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attendance that declined or remained the same (Table 33).  Odds were less than one that 
these students would have improved attendance than if they had been referred fewer 
times, were male, had been referred during an earlier month in the school year, or had not 
received the particular service(s).  In other words, their odds were greater than one that 
their attendance would decline or remain the same. 
Table 33.  Services Associated with Attendance that Remained the Same or Declined 
Students Referred for Suicidal 
Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Alternative School 
Placement (School 
Service) 
-1.165 .312 Alternative School Placement 
(School Service) 
-
.529 
.589 
Academic Support 
(School Service) 
-1.119 .327 Other In-School Group (School 
Service) 
-
.491 
.612 
Mentor (School 
Service) 
-.949 .387 Academic Support (School 
Service) 
-
.438 
.646 
- - - No services recommended 
(Comm-Agency Service) 
-
.374 
.688 
- - - Continue Existing Mental Health 
Services (Team Recommendation) 
-
.353 
.703 
- - - Social Worker (School Service) -
.328 
.72 
- - - Other Social Services Agencies 
(Team Recommendation) 
-
.322 
.725 
- - - One-to-One Follow-Up (School 
Service) 
-.25 .779 
- - - Other Service (School Service) -.25 .779 
- - - Mentor (School Service) -
.245 
.783 
- - - # of times referred during current 
school year 
-
.232 
.793 
- - - Gender -
.216 
.806 
- - - Month -
.058 
.943 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
1.996 for step 56, the final step of the model (Table 34).  The value was not significant 
since p was greater than 0.1 for the step (p = .158).  However, both the block (34.582) 
and model Chi-square (34.582) indicated that the predictor variables in the model enable 
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us to make better predictions about academic performance than we could make without 
them.  In this case, p was significant at less than 0.05 (p = .000), and we reject the null 
hypothesis that knowing the predictor variables makes no difference in predicting 
attendance (the outcome).  The model enables us to make predictions about attendance. 
For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square for the final step (step 43) decreased from the previous step (Table 34).  The 
value was significant since p was not greater than 0.1 for the step (p = .065).  In addition, 
both the block (244.702) and model Chi-square (244.702) indicated that the predictor 
variables in the model enable us to make better predictions about attendance than we 
could make without them (p = .000).  The model for students referred for reasons other 
than suicide risk enables us to make predictions about attendance. 
Table 34.  Omnibus Tests of Model Coefficients for the Relationship Between Attendance 
and Services 
Reason for Referral  Step   Chi-square df Sig. 
1 Step 88.517 57 .005 
  Block 88.517 57 .005 
  Model 88.517 57 .005 
54 Step -1.996 1 .158 
  Block 34.582 5 .000 
Students Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 34.582 4 .000 
1 Step 279.164 57 .000 
  Block 279.164 57 .000 
  Model 279.164 57 .000 
43 Step -3.412 1 .065 
  Block 244.702 16 .000 
Students not Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 244.702 15 .000 
 
Although it decreased from the complete model (step 1, Chi-square = 4.351, df = 
8, p = .824), the Hosmer and Lemeshow Test for suicidal students was not statistically 
significant since p was greater than 0.05 (step 54, Chi-square = 5.919, df = 5, p = .432). 
This is the desired result because it indicates good model fit.  However, p for the final 
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model (step 54, p = .432) is less than p for the complete model (step 1, p = .824), 
indicating that the complete model fits the data better than the final model (step 54).  
However, since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
For students referred to the SAP for all other reasons combined, the Hosmer and 
Lemeshow test decreased from the complete model (step 1, Chi-square = 10.457, df = 8, 
p = .234) to the final model (step 43, Chi-square = 7.427, df = 8, p = .491).  However, it  
still was not statistically significant (step 43, p = .491).  This is the desired result because 
it indicates good model fit.  In fact, p for the final model (step 43, p = .491) is greater 
than p for the complete model (step 1, p = .234), indicating that the final model (step 43) 
fits the data better than the complete model (step 1).  Since the test is not statistically 
significant, we fail to reject (we accept) the null hypothesis that there is no difference 
between observed and model-predicted values, implying that the final model’s estimates 
fit the data at an acceptable level. 
R Square decreased from the complete model (step 1, Cox and Snell R Square = 
.302, Nagelkerke R Square = .404) to the final model (step 54, Cox and Snell R Square = 
.131, Nagelkerke R Square = .175).  For the final model for suicidal students, Cox and 
Snell R Square provided evidence that 13.1% of the variance in attendance per case is 
explained by the predictor variables.  Nagelkerke R Square indicated that 17.5 % of the 
variance is explained by the predictor variables in the final model.  These values 
decreased greatly from the complete model, and do not explain 82.5% of the variance.   
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For students referred to the SAP for all other reasons combined, R Square 
decreased from the complete model (step 1, Cox and Snell R Square = .059, Nagelkerke 
R Square = .078) to the final model (step 43, Cox and Snell R Square = .052, Nagelkerke 
R Square = .069).  For the final model (step 43), Cox and Snell R Square provided 
evidence that 5.2% of the variance in attendance per case is explained by the predictor 
variables in the final model (Table 35).  Nagelkerke R Square indicated that 6.9% of the 
variance is explained by the predictor variables in the final model.  These percentages are 
smaller than those for the final model for suicidal students, and do not account for over 
93.1% of the variance in attendance.   
vi.  Summary 
The purpose of this section was to determine if any individual or combined school 
services, community/agency services, or other team-recommended services predicted any 
of the five educational outcomes for SAP participants (Table 35). 
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Table 35.  Control Variables and Services that Predicted Educational Outcomes 
 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
Drug/alcohol education/ 
prevention group (S) +
**
 --
***
 ++*** ++**  
One-to-one follow-up (S) +** --** ++*** -** --*** 
Age (CV) +** -**   --*** --** +**  --**  
Alternative school 
placement (S) +
***
 ++** +**  ++**  -**  --*** 
Total # of Services 
Obtained or 
Recommended (CV) 
+*** ++*** +*  ++*** ++***  
One-to-one counseling  
(S) +
**
 ++** ++** +**  
Children & youth services 
(TR) +
***
 ++** ++***   
Month (CV) +***  +***  ++*** --*** --*** 
Juvenile probation (S) +**  +**  ++** ++***  
Assessment by behavior 
specialist (e.g. combined 
drug and alcohol, mental 
health, violence, etc.) 
(TR) 
+**  +**  ++**   
Assessment by licensed 
drug and alcohol provider 
(TR) 
+***  +***  ++***   
Crisis intervention (S) +**  ++*** -**  
Continue existing mental 
health services (TR) +
**
    --
**
 
Faith organization (TR) +**     
# of times referred during 
current school year (CV)  
--***
 -
***
  --
***
 --
**
 --
***
 
After-care services (CA) 
 -
**
   +** 
Gender (female) (CV) 
 --
***
 -
**
  --
***
 -
* 
 --
**
 --
***
 
Gifted student (CV) 
 --
**
 -
**
  --
***
   
School located in rural 
PA county (CV)  --
**
 +**   
Mental health support 
group (S)  --
***
    
Other in-school group (S) 
 --
***
   --
***
 
Special education  -**    --*** +**  ++***   
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 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
student 
Other social services 
agencies (e.g. Children, 
Youth, and Family 
services)  (TR) 
 -
**
   ++***   --** 
Non-White ethnicity (CV) 
 +*** +**   
Grade (CV) 
 +**  ++*** +**  ++*** ++*** ++** 
Academic support (S) 
 +***  ++*** ++*** --*** -***  --*** 
Outpatient drug/alcohol 
treatment (CA)  +
***
  ++*** ++*** +**  ++***  
Mental health 
treatment—partial 
program (CA) 
 +**   ++**    
White ethnicity (CV) 
 ++*** --***   
SAP Team Intervention 
(S)  ++
***
 -
**
  ++** ++**  
Drop-out prevention 
program (S)  ++
***
 +**  ++***   
Multidisciplinary Team 
Evaluation (MTE) (S)  ++
***
 +**  ++***   
Other community 
services (CA)  +
***  ++*** +**  ++*** -**  
Academic support (CA) 
 ++*** ++** ++**  
Inpatient drug/alcohol 
treatment (CA)  ++
**
 ++***   
Inpatient mental health 
treatment (CA)  ++
***
 ++**   
Juvenile probation (CA) 
 ++*** ++**   
Outpatient mental health 
treatment (CA)  ++
***
 ++*** -**  
Unknown ethnicity (CV) 
  --
***
   
No services 
recommended (CA)   --
***
  --
**
 
Crisis intervention & 
outpatient mental health 
treatment (IEV) 
  +** +** +** 
Conflict resolution (S) 
  ++***   
Mentoring (S) 
  ++** -** -*  --** 
Social worker (S) 
  ++**  --*** 
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 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
Assessment by other 
social services agency 
(TR) 
  ++** ++*  
Juvenile probation (TR) 
  ++**   
Drug/alcohol 
aftercare/support group 
(S) 
   --
**
  
Other (TR) 
   --
**
  
One-to-one follow-up & 
outpatient mental health 
treatment (IEV) 
   +**  
Continue existing drug 
and alcohol services    ++
**
 ++** 
Other school services (S) 
    --
**
 
Mental health 
treatment—behavioral 
health services rehab 
(CA) 
    ++** 
*
 - p < .1, ** - p < .05, *** - p = 0.000 
+ = odds ratio > one of an improved educational outcome for suicidal students. 
- = odds ratio < one of an improved educational outcome for suicidal students. 
++ = odds ratio > one of an improved educational outcome for all other students combined. 
-- = odds ratio < one of an improved educational outcome for all other students combined. 
CV = control variable, S = school service, CA = community-agency service 
 
The models for drug and alcohol policy violations, promotion/graduation status, 
and suspensions of suicidal students had comparable model fit that exceeded that of the 
models for academic performance and attendance (Table 36).  The model for suspensions 
had the best fit based on Hosmer and Lemeshow Chi Square (3.368, p = .909).  Academic 
performance had the highest Cox and Snell R Square (30.8%) and Nagelkerke Chi-
Square (41.2%), meaning that it accounted for the most variance in the cases compared to 
the other models.  However, it was only able to predict 33.3% of cases in which academic 
performance improved.   
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c.  Rural-Urban Continuum Codes. 
 Binomial and multinomial logistic regression models were implemented and 
analyzed to determine if any rural-urban continuum codes predicted any of the five 
educational outcomes.  Educational outcomes that were studied included the five 
dependent variables (Table 5).  The predictor variables that were considered included 
rural-urban continuum codes.   
In order to be included in analyses, cases had to meet the following criteria: 
• The particular independent variable being tested had to be valued (Pennsylvania 
County Urban/Rural Status, Rural-Urban Continuum Codes, of County Urban 
Influence Code).   
• The age of the student was between 13 and 21 years.  The database includes 5 
cases where the student was age 22, 4 cases where the student was age 23, and 8 
cases where the student was age 24.  Twenty-one was selected as the maximum 
age since it marks the transition from adolescent to adulthood.  
• The grade of the student was between 9th and 12th.  The database contains 270 
cases that do not have a valid grade. 
A total of 347,604 cases met these three criteria. 
i.  Binomial Logistic Regression Analyses of the Relationship Between Drug and Alcohol 
Policy Violations, Rural-Urban Continuum Codes, and Control Variables 
The relationship between drug and alcohol policy violations, rural-urban 
continuum codes (where 0 = no and 1 = yes for the particular code), and control variables 
was analyzed using binary logistic regression with backward elimination (Table 36).   
The complete model for suicidal students was reduced from 17 variables (step 1) 
to 5 variables (step 17) (Table 36).  The final model for suicide risk included one rural-
urban continuum code and four control variables.   
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The complete model for students who were referred to the SAP for all other 
reasons combined included only the constant.  No model that included dependent 
variables from this analysis could be generated.  Therefore, no model is being discussed 
for these students. 
Table 36.  Binary Logistic Regression Model for Rural-Urban Continuum Codes 
Predicting Drug and Alcohol Policy Violations 
B S.E. Wald df Sig. Exp(B) 95.0% C.I. for 
EXP(B) 
Reason for 
Referral 
Step  
Predictor 
Variable Lower Upper Lower Upper Lower Upper Lower Upper 
Month .344 .094 13.419 1 .000 1.411 1.174 1.696 
# of times 
referred during 
current school 
year 
-.448 .167 7.194 1 .007 .639 .460 .886 
Unknown 
Ethnicity 
3.659 1.362 7.213 1 .007 38.826 2.688 560.856 
Age .352 .149 5.594 1 .018 1.422 1.062 1.904 
1 = “Counties in 
metro areas of 
1 million 
population or 
more” 
-.839 .369 5.179 1 .023 .432 .210 .890 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 2,037 
17 
Constant -5.753 2.720 4.475 1 .034 .003     
           
Students 
Referred for 
Reasons 
Other than 
Suicide Risk 
 
n = 36,461 
 No model could be generated. 
 
For suicidal students, only 3 control variables (predictor variables) were 
associated with decreased drug and alcohol policy violations, the desired outcome (refer 
to slope coefficients [B] in Table 37).  For age in years (the older the student) and month 
of referral (the later the month in the school year), the odds were almost 1 1/2 times as 
likely that students would have decreased drug and alcohol policy violations since 
referral to the SAP than if they had been referred at a younger age (in years) or during an 
earlier month in the school year.  For unknown ethnicity, the odds were almost 39 times 
as likely that students would have decreased drug and alcohol policy violations that if 
their ethnicities were known.   
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Table 37.  Rural-Urban Continuum Codes Associated with Decreased Drug and Alcohol 
Policy Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds Ratio Predictor Variable B Odds Ratio 
Month .344 1.411 No model could be 
generated. 
- 
- 
Age .352 1.422 
- - 
- 
Unknown Ethnicity 3.659 38.826 
- - 
- 
For students referred to the SAP for suicidal ideation, gesture, or attempt, the 
regression model contained one control variable (number of times referred to the SAP 
during the current school year) and one rural-urban continuum code (counties in metro 
area of 1 million population or more) that were associated with continued drug and 
alcohol policy violations, an undesired outcome (Table 38).  Their odds were less than 
one that violations would decrease.  In other words, their odds were greater than one that 
they would have continued drug and alcohol policy violations. 
Table 38.  Rural-Urban Continuum Codes Associated with Continued Drug and Alcohol 
Policy Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
1 = “Counties in metro areas of 1 million 
population or more” 
-.839 .432 No model could be 
generated. - - 
# of times referred during current school year -.448 .639 
- - - 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (5.625) 
for step 17, the final step of the model, increased from the previous step (Table 39).  The 
value was significant since p was not greater than 0.1 for the step (p = .018).  In addition, 
both the block (40.829) and model Chi-square (40.829) indicated that the predictor 
variables in the model enable us to make better predictions about drug and alcohol policy 
violations than we could make without them.  In this case, p is significant at less than 
0.05 (p = .000), and we reject the null hypothesis that knowing the predictor variables 
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makes no difference in predicting drug and alcohol policy violations (the outcome).  In 
other words, the model enables us to make predictions about violations of drug and 
alcohol policies. 
Table 39.  Omnibus Tests of Model Coefficients for the Relationship Between Drug and 
Alcohol Policy Violations and Rural-Urban Continuum Codes 
Reason for Referral Step  Chi-square df Sig. 
1 Step 50.230 18 .000 
  Block 50.230 18 .000 
  Model 50.230 18 .000 
17 Step 5.625 1 .018 
  Block 40.829 5 .000 
Students Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 40.829 4 .000 
      
Students not Referred for Suicidal Ideation, 
Gesture, or Attempt 
No model could be generated. 
 
Although it decreased from the complete model (step 1, Chi-square = 9.916, df = 
8, p = .271), the Hosmer and Lemeshow Test for suicidal students for the complete model 
(step 17, Chi-square = 5.933, df = 8, p = .655) was not statistically significant since p was 
greater than 0.05.  This is the desired result because it indicates good model fit.  In fact, p 
for the final model (step 17, p = .655) is greater than p for the complete model (step 1, p 
= .271), indicating that the final model (step 17) fits the data better than the complete 
model (step 1).  Since the test is not statistically significant, we fail to reject (we accept) 
the null hypothesis that there is no difference between observed and model-predicted 
values, implying that the final model’s estimates fit the data at an acceptable level. 
R Square for students referred to the SAP for suicidal ideation, gesture, or attempt 
decreased from the complete model (step 1, Cox and Snell R Square = .024, Nagelkerke 
R Square = .147) to the final model (step 17, Cox and Snell R Square = .020, Nagelkerke 
R Square = .119).  For the final model, Cox and Snell R Square provided evidence that 
2.0% of the variance in drug and alcohol policy violations per case is explained by the 
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predictor variables in the final model.  Nagelkerke R Square indicated that 11.19% of the 
variance is explained by the predictor variables in the final model.  These percentages 
decreased at most approximately 3% from the complete model.  They do not account for 
at least 88.81% of the variance in outcome in the cases.  
ii.  Binomial Logistic Regression Analysis of the Relationship Between 
Promotion/Graduation Status, Rural-Urban Continuum Codes, and Control Variables 
The relationship between promotion/graduation status (where 0 = retained and 1 = 
promotion/graduation status), rural-urban continuum codes (where 0 = no and 1 = yes for 
the particular code), and control variables was analyzed using binary logistic regression 
with backward elimination (Table 40).   
The complete model for suicidal students was reduced from 17 variables (step 1) 
to 4 variables (step 17) (Table 40).  The final model for suicide risk included 1 rural-
urban continuum code and 3 control variables.   
The complete model for students who were referred to the SAP for all other 
reasons combined had poor model fit based on the results of statistical tests.  Therefore, 
the model is not included since a model having poor model fit should not be used for 
comparison or any other purposes.   
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Table 40.  Binary Logistic Regression Model for Rural-Urban Continuum Codes 
Predicting Promotion/Graduation Status 
95.0% C.I. for 
EXP(B) 
 
 
Reason for Referral 
  
  
Step 
 
 
Predictor 
Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Non-White 
Ethnicity 
.74 .203 13.333 1 .000 2.095 1.409 3.116 
# of times referred 
during current 
school year 
-
.296 
.103 8.209 1 .004 .744 .607 .911 
2 = “Counties in 
metro areas of 
250,000 to 1 
million population” 
.495 .184 7.203 1 .007 1.641 1.143 2.355 
Grade .206 .087 5.650 1 .017 1.229 1.037 1.456 
Students Referred for 
Suicidal Ideation, 
Gesture, or Attempt 
 
n = 1,990 
16 
  
  
  
  
Constant -
.013 
.894 0 1 .988 .987     
          
 
Students Referred for 
Reasons Other than 
Suicide Risk 
 
n = 35,069 
 
 Not included due to poor model fit. 
 
For suicidal students, only 1 rural-urban continuum code and 2 control variables 
(predictor variables) were associated with being promoted or graduating, the desired 
outcome (refer to slope coefficients [B] in Table 41).  For students who attended school 
in counties located in metro areas of 250,000 to 1 million population, who attended a 
higher, and who were of Non-White (minority) ethnicity, the odds were approximately 1 
1/4 to over 2 times as likely that they would be promoted or graduate since referral to the 
SAP than if they had not been from a metro area of 250,000 to 1 million population, had 
been referred during an earlier grade, or were White (Caucasian). 
Table 41.  Rural-Urban Continuum Codes Associated with Being Promoted or 
Graduating 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons Other 
than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds Ratio 
Grade .206 1.229 No model could be 
generated. 
- 
- 
2 = “Counties in metro areas of 250,000 
to 1 million population” 
.495 1.641 
- - 
- 
Non-White Ethnicity .740 2.095 
- - 
- 
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For students referred to the SAP for suicidal ideation, gesture, or attempt, the 
regression model contained one control variable (number of times referred to the SAP 
during the current school year) that was associated with being retained in the same grade, 
an undesired outcome (Table 42).  Their odds were less than one of being promoted or 
graduating.  In other words, the odds were greater than one that students would be 
retained. 
Table 42.  Rural-Urban Continuum Codes Associated with Being Retained 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds  
Ratio 
# of times referred during current school year -.296 .744 No model could be generated. 
- - 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (-2.134) 
for step 17, the final step of the model, decreased from the previous step (Table 43).  The 
value was not significant since p was greater than 0.1 for the step (p = .144).  However, 
both the block (34.645) and model Chi-square (34.645) indicated that the predictor 
variables in the model enable us to make better predictions about outcome 
promotion/graduation status than we could make without them.  In this case, p is 
significant at less than 0.05 (p = .000), and we reject the null hypothesis that knowing the 
predictor variables makes no difference in predicting whether students are retained, 
promoted, or graduated (the outcome).  In other words, the model enables us to make 
predictions about promotion/graduation status. 
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Table 43.  Omnibus Tests of Model Coefficients for the Relationship Between 
Promotion/Graduation Status and Rural-Urban Continuum Codes 
 
Reason for Referral 
 
Step 
  Chi-square  
df 
 
Sig. 
Step 1 Step 46.196 18 .000 
  Block 46.196 18 .000 
  Model 46.196 18 .000 
Step 16 Step -2.134 1 .144 
  Block 34.645 4 .000 
Students Referred for Suicidal Ideation, Gesture, 
or Attempt 
  Model 34.645 3 .000 
      
Students Referred for Reasons Other than 
Suicide Risk 
No model could be generated. 
 
Although it decreased from the complete model (step 1, Chi-square = 5.110, df = 
8, p = .746), the Hosmer and Lemeshow Test for suicidal students was not statistically 
significant since p was greater than 0.05 (step 16, Chi-square = 14.300, df = 8, p = .074).  
This is the desired result because it indicates good model fit.  However, p for the final 
model (step 16, p = .074) was less than p for the complete model (step 1, p = .746), 
indicating that the complete model (step 1) fit the data better than the final model (step 
16).  However, since the test is not statistically significant, we fail to reject (we accept) 
the null hypothesis that there is no difference between observed and model-predicted 
values, implying that the final model’s estimates fit the data at an acceptable level. 
R Square decreased from the complete model for students referred to the SAP for 
suicidal ideation, gesture, or attempt (step 1, Cox and Snell R Square = .023, Nagelkerke 
R Square = .058) to the final model.  Cox and Snell R Square provided evidence that 
1.7% of the variance in promotion/graduation status per case is explained by the predictor 
variables in the final model.  Nagelkerke R Square indicated that 4.3% of the variance is 
explained by the predictor variables in the final model.  McFadden R-Square indicated 
that inclusion of the predictor variables in the final model reduced the variation in 
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academic performance by only 5.2%.  At least 94.8% of the variance was not explained 
by the final model. 
iii.  Binomial Logistic Regression Analysis of the Relationship Between Suspensions, 
Rural-Urban Continuum Codes, and Control Variables 
The relationship between suspensions (where 0 = yes, student was suspended 
since current referral, and 1 = no, student was not suspended since current referral), rural-
urban continuum codes, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 44).   
The model that was created for suspensions, rural-urban continuum codes, and 
control variables for students who were referred to the SAP for reasons other than 
suicidal ideation, gesture, or attempt, had poor model fit.  Changing the level of 
significance from 0.05 to 0.1 for inclusion of predictor variables did not improve model 
fit.  No variables could be combined or eliminated to try to improve model fit.  Therefore, 
no model is discussed for students not referred to the SAP for suicide risk. 
The complete model for suicidal students was reduced from 17 variables (step 1) 
to 8 variables (step 16).  The final model included 2 rural-urban continuum codes and 6 
control variables.   
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Table 44.  Binary Logistic Regression Model for Rural-Urban Continuum Codes 
Predicting Suspensions 
95.0% C.I. for 
EXP(B) 
 
 
 
Reason for 
Referral 
  
  
 
Step 
 
 
Predictor 
Variable 
 
 
 
B 
 
 
 
S.E. 
 
 
 
Wald 
 
 
 
df 
 
 
 
Sig. 
 
 
 
Exp(B) 
 
Lower 
 
Upper 
# of times 
referred during 
current school 
year 
-.430 .073 34.577 1 .000 .650 .563 .751 
Month .091 .026 12.616 1 .000 1.096 1.042 1.152 
Non-White 
Ethnicity 
.781 .146 28.761 1 .000 2.183 1.641 2.904 
1 = “Counties in 
metro areas of 1 
million population 
or more” 
-.387 .129 8.937 1 .003 .679 .527 .875 
Grade .181 .06 8.941 1 .003 1.198 1.064 1.349 
Special 
Education 
Student 
.360 .135 7.084 1 .008 1.434 1.100 1.870 
Gender -.281 .132 4.544 1 .033 .755 .583 .978 
7 = “Urban 
population of 
2,500 to 19,999, 
not adjacent to a 
metro area” 
.631 .317 3.975 1 .046 1.88 1.011 3.497 
Students 
Referred for 
Suicidal Ideation, 
Gesture, or 
Attempt 
 
n = 18,451 
16 
  
  
  
  
Constant -1.221 .733 2.772 1 .096 .295     
           
Students 
Referred for 
Reasons Other 
than Suicide Risk 
 
n = 36,497 
 Not included due to poor model fit. 
 
For suicidal students, only 1 rural-urban continuum code as well as 4 control 
variables (predictor variables) were associated with decreased suspensions, the desired 
outcome (refer to slope coefficients [B] in Table 45).  For students whose schools were 
located in counties with an urban population of 2,500 to 19,999, not adjacent to a metro 
area; students in higher grades; special education students; students referred during the 
later part of the school year (based on month); and students of Non-White (minority) 
ethnicity, the odds were less than one that suspensions would decreased.  In other words, 
their odds were greater than one that suspensions would have continued. 
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Table 45.  Rural-Urban Continuum Codes Associated with Decreased Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Month .091 1.096 No model could be 
generated. 
- - 
Grade .181 1.198 
- - - 
Special Education Student .360 1.434 
- - - 
7 = “Urban population of 2,500 to 19,999, not 
adjacent to a metro area” 
.631 1.880 
- - - 
Non-White Ethnicity .781 2.183 
- - - 
 
For students who were referred to the SAP for suicidal ideation, gesture, or 
attempt, the regression model contained variables that were associated with suspensions 
that continued, including one rural-urban continuum code and two control variables (refer 
to slope coefficients [B] in Table 46).  For students whose schools were located in 
Counties in metro areas of 1 million population or more, students referred an increased 
number of times during the school year, and female students, the odds were less than one 
that suspensions would decrease since referral to the SAP.  In other words, their odds 
were greater than one that suspensions would have continued. 
Table 46.  Rural-Urban Continuum Codes Associated with Continued Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds  
Ratio 
# of times referred during current school year -.430 .650 No model could be 
generated. 
- - 
1 = “Counties in metro areas of 1 million 
population or more” 
-.387 .679 - - - 
Gender -.281 .755 - - - 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square (3.669) 
for step 44, the final step of the model, was significant since p was not greater than 0.1 
for the step (p = .055) (Table 47).  Both the block (109.356) and model Chi-square 
(109.356) also indicated that the predictor variables in the model enable us to make better 
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predictions about suspensions than we could make without them.  In this case, p is 
significant at less than 0.05 (p = .000), and we reject the null hypothesis that knowing the 
predictor variables makes no difference in predicting suspensions (the outcome).  In other 
words, the model enables us to make predictions about suspensions.   
Table 47.  Omnibus Tests of Model Coefficients for the Relationship Between 
Suspensions and Rural-Urban Continuum Codes 
 
Reason for Referral 
 
Step 
  Chi-
square 
 
df 
 
Sig. 
1 Step 112.645 17 .000 
  Block 112.645 17 .000 
  Model 112.645 17 .000 
13 Step 3.669 1 .055 
  Block 109.356 8 .000 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
  Model 109.356 7 .000 
      
Students Referred for Reasons Other than Suicide 
Risk 
No model could be generated. 
 
Although it decreased from the complete model (step 1, Chi-square = 9.402, df = 
8, p = .310), the Hosmer and Lemeshow Test for suicidal students was not statistically 
significant since p was greater than 0.05 (step 13, Chi-square = 9.854, df = 8, p = .275).  
This is the desired result because it indicates good model fit.  However, p for the final 
model (step 13, p = .275) was less than p for the complete model (step 1, p = .310), 
indicating that the complete model (step 1) fit the data better than the final model (step 
13).  Since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
R Square decreased from the complete model (step 1, Cox and Snell R Square = 
.051, Nagelkerke R Square = .090) to the final model (step 13, Cox and Snell R Square = 
.050, Nagelkerke R Square = .087).  For the final model (step 13), Cox and Snell R 
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Square showed that 5.0% of the variance in attendance per case is explained by the 
predictor variables in the final model.  Nagelkerke R Square indicated that 8.7% of the 
variance is explained by the predictor variables in the final model.  These numbers are 
small, and do not account for at least 91.3% of the variance in suspensions.   
iv.  Multinomial Logistic Regression Analysis of the Relationship Between Academic 
Performance, Rural-Urban Continuum codes, and Control Variables 
The relationship between academic performance, rural-urban continuum codes, 
and control variables was analyzed using binary logistic regression with backward 
elimination (Table 48).  
The complete model for suicidal students was reduced from 17 variables (step 1) 
to 4 variables (step 13) (Table 48).  The final model for suicide risk included 2 rural-
urban continuum codes and 2 control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 17 variables (step 1) to 9 variables (step 10) (Table 
48).  The final model for these students included 4 rural-urban continuum codes and 5 
control variables.   
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Table 48.  Binary Logistic Regression Model for Rural-Urban Continuum Codes 
Predicting Academic Performance 
95% Confidence 
Interval for Exp(B) 
 
 
Reason for 
Referral 
 
 
 
Step 
 
 
 
Predictor 
Variable 
 
 
 
B 
 
 
Std. 
Error 
 
 
 
Wald 
 
 
 
df 
 
 
 
Sig. 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
2 = “Counties in 
metro areas of 
250,000 to 1 
million 
population” 
1.22 .441 7.652 1 .006 3.387 1.427 8.041 
3 = “Counties in 
metro areas of 
fewer than 
250,000 
population” 
-2.049 .796 6.623 1 .010 .129 .027 .614 
Age .341 .143 5.654 1 .017 1.406 1.062 1.861 
Gender -.708 .347 4.162 1 .041 .493 .25 .973 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 190 
13 
Constant -4.625 2.475 3.491 1 .062 .01 -  - 
             
2 = “Counties in 
metro areas of 
250,000 to 1 
million 
population” 
.672 .173 15.144 1 .000 1.957 1.396 2.745 
6 = “Urban 
population of 
2,500 to 19,999, 
adjacent to a 
metro area” 
1.078 .306 12.436 1 .000 2.939 1.614 5.350 
Constant -2.574 .735 12.258 1 .000 .076     
Grade .232 .056 17.203 1 .000 1.261 1.130 1.407 
Month -.058 .015 15.4 1 .000 .943 .916 .971 
Gender -.238 .072 11.04 1 .001 .788 .685 .907 
1 = “Counties in 
metro areas of 1 
million 
population or 
more” 
.482 .163 8.784 1 .003 1.619 1.177 2.227 
4 = “Urban 
population of 
20,000 or more, 
adjacent to a 
metro area” 
.595 .198 8.987 1 .003 1.813 1.229 2.674 
Age -.118 .050 5.634 1 .018 .888 .806 .980 
Students 
Referred for 
Reasons Other 
than Suicide 
Risk 
 
n = 3,422 
10 
 
  
  
  
  
  
# of times 
referred during 
current school 
year 
-.115 .054 4.656 1 .031 .891 .802 .989 
a  The reference category is: Remained the same. 
 
For suicidal students, one rural-urban continuum code, attending school in a 
county in a metro areas of 250,000 to 1 million population, and one control variable, 
increased age, were associated with improved academic performance, the desired 
outcome (refer to slope coefficients [B] in Table 49).  These students were 1 1/2 to over 3  
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times as likely to have improved performance than if they had been younger or did not 
attend school in the particular metro area.   
For students referred to the SAP for all other reasons combined, 4 rural-urban 
continuum codes—“counties in metro areas of 1 million population or more,” “counties 
in metro areas of 250,000 to 1 million population,” “Urban population of 20,000 or more, 
adjacent to a metro area,” and “Urban population of 2,500 to 19,999, adjacent to a metro 
area”—as well as attending a higher grade (control variable), were associated with 
improved academic performance (Table 49).  Odds of improved performance were 
slightly greater than 1 1/4 to almost 3 times more likely than they would have been if 
students had attending counties in the particular rural-urban continuum or attending a 
lower grade. 
Table 49.  Rural-Urban Continuum Codes Associated with Improved Academic 
Performance 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons Other than 
Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds  
Ratio 
Age .341 1.406 Grade .232 1.261 
2 = “Counties in metro areas of 
250,000 to 1 million population” 
1.220 3.387 1 = “Counties in metro areas of 1 
million population or more” 
.482 1.619 
- - - 4 = “Urban population of 20,000 or 
more, adjacent to a metro area” 
.595 1.813 
- - - 2 = “Counties in metro areas of 
250,000 to 1 million population” 
.672 1.957 
- - - 6 = “Urban population of 2,500 to 
19,999, adjacent to a metro area” 
1.078 2.939 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, 1 rural-
urban continuum code, “Counties in metro areas of 250,000 to 1 million population,” as 
well as female gender, were associated with academic performance that  declined or 
remained the same, the undesired outcome (Table 50).  Odds were less than one that 
these students would have improved performance (refer to odds ratios in Table 50).  In 
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other words, odds were greater than one that their academic performance would decline 
or remain the same.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the regression model contained 4 control variables and no 
rural-urban continuum codes that were associated with academic performance that 
declined or remained the same (Table 50).  For students who were older (age in years), 
students who were referred to the SAP most frequently during the current school year, 
female students, and students referred during later months of the school year, the odds 
were less than one that they would have improved academic performance than if they had 
been younger, referred fewer times, male, and referred during an earlier month in the 
school year.  In other words, their odds were greater than one that their academic 
performance would decline or remain the same. 
Table 50.  Rural-Urban Continuum Codes Associated with Academic Performance that 
Remained the Same or Declined 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds  
Ratio 
3 = “Counties in metro areas of fewer 
than 250,000 population” 
-2.049 .129 Gender -.238 .788 
Gender -.708 .493 Age -.118 .888 
- - - # of times referred during 
current school year 
-.115 .891 
- - - Month -.058 .943 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was 
41.931 for step 13, the final step of the model (Table 51).  The value was significant since 
p was less than 0.1 for the step (p = .000).  Both the block (41.931) and model Chi-square 
(41.931) also indicated that the predictor variables in the model enable us to make better 
predictions about academic performance than we could make without them.  In this case, 
p is significant at less than 0.05 (p = .000), and we reject the null hypothesis that knowing 
 181 
the predictor variables makes no difference in predicting academic performance (the 
outcome).  In other words, the model enables us to make predictions about performance. 
For students referred for reasons other than suicide risk, Chi-square (-1.962) for 
the final step (step 10) decreased from the previous step (Table 51).  The value was not 
significant since p was greater than 0.1 for the step (p = .161).  However, both the block 
(78.994) and model Chi-square (78.994) indicated that the predictor variables in the 
model enable us to make better predictions about academic performance than we could 
make without them (p = .000).  The model for students referred for reasons other than 
suicide risk enables us to make predictions about academic performance.  
Table 51.  Omnibus Test if Model Coefficients for the Relationship Between Academic 
Performance and Rural-Urban Continuum Codes 
 
Reason for Referral 
 
Step 
  Chi-
square 
 
df 
 
Sig. 
1 Step 41.931 15 .000 
  Block 41.931 15 .000 
  Model 41.931 15 .000 
13 Step -3.266 1 .071 
  Block 29.915 4 .000 
Students Referred for Suicidal Ideation, Gesture, or 
Attempt 
  Model 29.915 3 .000 
      
1 Step 84.978 17 .000 
  Block 84.978 17 .000 
  Model 84.978 17 .000 
10 Step -1.962 1 .161 
  Block 78.994 9 .000 
Students Referred for Reasons Other than Suicide 
Risk 
  Model 78.994 8 .000 
 
 
Although it decreased from the complete model (step 1, Chi-square = 7.352, df = 
8, p = .499), the Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gestures, and attempts was not statistically significant for the final model (step 
13, Chi-square = 6.755, df = 7, p = .455).  This is the desired result because it indicates 
good model fit.  However, p for the final model (.536) is less than p for the complete 
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model (.609), indicating that the complete model fits the data better than the final model.  
However, since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk increased from the complete model (step 1, Chi-square = 2.038, df 
= 8, p = .980) and was not statistically significant (step 10, Chi-square = 6.532, df = 8, p 
= .588).  This is the desired result because it indicates good model fit.  However, p for the 
final model (step 10, p = .588) is less than p for the complete model (step 1, p = .980), 
indicating that the complete model fits the data better than the final model (step 10).  
However, since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
R Square for students referred to the SAP for suicidal ideation, gesture, or attempt 
decreased from the complete model (Cox and Snell R Square = .198, Nagelkerke R 
Square = .266) to the final model (step 13, Cox and Snell R Square = .146, Nagelkerke R 
Square = .195).  Cox and Snell R Square showed that 14.6% of the variance in attendance 
per case is explained by the predictor variables in the final model).  Nagelkerke R Square 
indicated that 19.5% of the variance is explained by the predictor variables in the final 
model.  These numbers are small, and do not account for at least 80.5% of the variance in 
academic performance. 
R Square for students referred to the SAP for all reasons other than suicide risk 
decreased from the complete model (Cox and Snell R Square = .025, Nagelkerke R 
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Square = .033) to the final model (step 10, Cox and Snell R Square = .023, Nagelkerke R 
Square = .031).  Cox and Snell R Square showed that 2.3% of the variance in attendance 
per case is explained by the predictor variables in the final model.  Nagelkerke R Square 
indicated that 3.1% of the variance is explained by the predictor variables in the final 
model.  These numbers are small, and do not account for at least 96.9% of the variance in 
academic performance. 
v.  Multinomial Logistic Regression Analysis of the Relationship Between Attendance, 
Rural-Urban Continuum Codes, and Control Variables 
The relationship between attendance (where 0 = attendance has declined, 1 = 
attendance has remained the same, and 3 = attendance has improved since referral to the 
SAP), rural-urban continuum codes, and control variables was analyzed using 
multinomial logistic regression with backward elimination (Table 52).  Results showed 
poor goodness-of-fit for the model for students at risk for suicide.  Changing the level of 
significance from .05 to .1 for inclusion of variables did not improve goodness-of-fit.  
Therefore, binomial logistic regression with backward elimination was used for both 
models so that they could be compared.  Outcomes in which attendance declined or 
remained the same were combined into one category (0 = attendance has declined or 
remained the same and 1 = attendance has improved since referral to the SAP) and 
binomial linear regression was used for analyses. 
 For students referred to the SAP for suicidal ideation, gesture, or attempt, no 
model could be created for attendance that declined.  The model for attendance that 
improved was reduced from 17 variables to 3 variables that included 2 rural-urban 
continuum codes and 1 control variable (Table 52).   
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The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 17 variables (step 1) to 1 control variable (mother of 
referral) for cases that declined (Table 52).  The model for cases that improved was 
reduced from 17 variables to a total of 6 variables, including 3 rural-urban continuum 
codes and 3 control variables.   
Table 52.  Multinomial Logistic Regression Model for Rural-Urban Continuum Codes 
Predicting Attendance 
 
95% Confidence 
Interval for 
Exp(B) 
 
 
 
 
Reason for 
Referral 
Attendance 
has 
decreased, 
remained the 
same, or 
improved 
 
 
 
 
Predictor 
Variable 
 
 
 
 
 
B 
 
 
 
 
Std. 
Error 
 
 
 
 
 
Wald 
 
 
 
 
 
df 
 
 
 
 
 
Sig. 
 
 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
Declined None.         
2 = “Counties 
in metro areas 
of 250,000 to 1 
million 
population” 
1.295 .477 7.363 1 .007 3.652 1.433 9.309 
1 = “Counties 
in metro areas 
of 1 million 
population or 
more” 
1.129 .433 6.795 1 .009 3.094 1.323 7.232 
Month -.124 .061 4.168 1 .041 .883 .784 .995 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 246 
Improved 
  
  
  
Intercept 1.395 1.921 .527 1 .468       
             
Month -.072 .021 12.168 1 .000 .93 .893 .969 Declined 
  
  
Intercept -
1.872 
.640 8.553 1 .003       
7 = “Urban 
population of 
2,500 to 
19,999, not 
adjacent to a 
metro area” 
-
1.023 
.232 19.437 1 .000 .359 .228 .566 
1 = “Counties 
in metro areas 
of 1 million 
population or 
more” 
-.246 .067 13.604 1 .000 .782 .686 .891 
Intercept 2.374 .313 57.398 1 .000       
Month -.089 .013 45.176 1 .000 .915 .892 .939 
# of times 
referred during 
current school 
year 
-.155 .049 9.948 1 .002 .856 .778 .943 
Gender -.191 .063 9.091 1 .003 .826 .729 .935 
Students 
Referred for 
Reasons 
Other than 
Suicide 
Risk 
 
n = 4.621 
Improved 
  
  
  
  
  
  
3 = “Counties 
in metro areas 
of fewer than 
250,000 
population” 
-.305 .155 3.874 1 .049 .737 .544 .999 
a  The reference category is: Remained the same. 
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 As stated previously, no model could be generated for declining attendance of 
suicidal students.  The model for improved attendance of suicidal students included 
“Counties in metro areas of 1 million population or more” and “Counties in a metro areas 
of 250,000 to 1 million population” (in which the student’s school was located) (refer to 
slope coefficients [B] in Table 53).  These students were over 3 times as likely to have 
improved attendance than if they did not attend school located in on of the specified 
rural-urban areas. 
For students referred to the SAP for all other reasons combined, the models did 
not include any predictor variables that had odds in favor of improved academic 
performance (Table 53). 
Table 53.  Rural-Urban Continuum Codes Associated with Improved Attendance 
 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for 
Reasons  
Other than Suicide Risk 
 
Predictor  
Variable 
 
B 
Odds 
Ratio 
Predictor 
Variable 
 
B 
Odds  
Ratio 
Declined - - - - - - 
       
Improved 1 = “Counties in metro areas of 1 million 
population or more” 
1.129 3.094 - - - 
 2 = “Counties in metro areas of 250,000 to 1 
million population” 
1.295 3.652 - - - 
 
 For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred during a later month of the school year was the only variable associated with 
attendance that declined or remained the same, the undesired outcome (Table 54).  Odds 
were less than one that these students would have improved attendance (refer to odds 
ratios in Table 54).  In other words, odds were greater than one that their attendance 
would decline or remain the same.   
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 For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, being referred later during the year (based on month) was 
associated with odds ratio less than one that attendance would improve.  In other words, 
odds were greater than one that attendance would decline or remain the same (Table 54).  
For students who were female, were referred later during the school year (based on 
month), were referred an increased number of times during the current school year, or 
attended a school in one of the following counties—“Counties in metro areas of 1 million 
population or more,” “Counties in metro areas of fewer than 250,000 population, ” or  
“Urban population of 2,500 to 19,999, not adjacent to a metro area,”—the odds were less 
than one that they would have improved attendance than if they had been younger, 
referred fewer times, male, referred during an earlier month in the school year, or had not 
attended school in one of the specified rural-urban areas.  In other words, their odds were 
greater than one that their attendance would decline or remain the same. 
Table 54.  Rural-Urban Continuum Codes Associated with Attendance that Declined 
 
Students Referred for Suicidal 
Ideation,  
Gesture, or Attempt 
 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor 
Variable 
 
B 
Odds 
Ratio 
Predictor  
Variable 
 
B 
Odds 
Ratio 
Declined - - - Month -.072 .930 
       
Month -
.124 
.883 7 = “Urban population of 2,500 to 19,999, 
not adjacent to a metro area” 
-
1.023 
.359 
- - - 3 = “Counties in metro areas of fewer than 
250,000 population” 
-.305 .737 
- - - 1 = “Counties in metro areas of 1 million 
population or more” 
-.246 .782 
- - - Gender -.191 .826 
- - - # of times referred during current school 
year 
-.155 .856 
Improved 
 
- - - Month -.089 .915 
 
For tests of goodness-of-fit, statistical significance (p ≤ .05) indicates that the 
model is a poor fit for the data.  Thus, p must be greater than .05 to indicate that the data 
fit the model.  For the model for students referred to the SAP for suicidal ideation, 
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gesture, or attempt, Pearson Chi-Square (460.613, df = 434, p = .182) is not statistically 
significant, indicating that the model does fit the data.  The same is true of Deviance Chi-
square (446.736, df = 434, p = .326).  It is not statistically significant, indicating that the 
model fits the data.   
For the model for students referred to the SAP for reasons other than suicide risk, 
Pearson Chi-Square (4707.695, df = 4600, p = .131) is not statistically significant, 
indicating that the model does fit the data.  The same is true of Deviance Chi-square 
(4725.963, df = 4600, p = .095).  It is not statistically significant, indicating that the 
model fits the data.  
Pseudo R Square for the model for students at risk for suicidal ideation, gesture, 
or attempt, indicated that at most only 10.1% (Cox and Snell R Square = .101) or 11.6% 
(Nagelkerke R Square = .116) of the variance in academic performance per case was 
explained by the predictor variables contained in the final model.  The least amount of 
variance that was not explained by the model was 88.4%.  Based on McFadden R-Square 
(.030), the inclusion of the predictor variables in the final model reduced the variation in 
academic performance by 3.0%.  
Pseudo R Square for the model for students who were referred to the SAP for all 
other reasons combined indicated that at most only 2.4% (Cox and Snell R Square = 
.024) or 2.8% (Nagelkerke R Square = .028) of the variance in academic performance per 
case was explained by the predictor variables contained in the final model.  The least 
amount of variance that was not explained by the model was 97.2%.  Based on 
McFadden R-Square (.013), the inclusion of the predictor variables in the final model 
reduced the variation in academic performance by 1.3%.  
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vi.  Summary 
 This section determined if any rural-urban continuum codes were predictors of 
any of the five educational outcomes (Table 55). 
Table 55.  Rural-Urban Continuum Codes as Predictors of Educational Outcomes 
 
Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
# of times referred 
during current school 
year (CV) 
-
**
 -
**
 -
***
 --
**
 --
**
 
1 – “Counties in metro 
areas of 1 million 
population or more.” 
-
**
 
 
-
**
 ++
**
 +
**
  --
***
 
Month (CV) +***  +*** --*** -**  --*** 
Unknown ethnicity (CV) +**     
Grade (CV)  +** +** ++***  
Age +**   +**  --**  
Non-White ethnicity 
(CV)  +
***
 +
***
 
  
2 – “Counties in metro 
areas of 250,000 to 1 
million population” 
 
+
**
 
 
+
**
  ++
***
 +
**
 
Gender (female) (CV)   -** -**  --** --** 
Special education 
student (CV)   +
**
 
  
7 – “Urban population 
of 2,500 to 19,999, not 
adjacent to a metro 
area” 
  
+
**
 
 
--
***
 
3 – “Counties in metro 
areas of fewer than 
250,000 population” 
 
 
 -
**
 --
**
 
4 – “Urban population 
of 20,000 or more, 
adjacent to a metro 
area” 
 
 
 ++
**
 
 
6 – “Urban population 
of 2,500 to 19,999, 
adjacent to a metro 
area” 
   
++
***
  
Special education 
student      
Gifted student (CV)      
White ethnicity (CV)      
School located in rural      
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Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
PA county (CV) 
5 – “Urban population 
of 20,000 or more, not 
adjacent to a metro 
area” 
 
 
 
  
8 – “Completely rural or 
less than 2,500 urban 
population, adjacent to 
a metro area” 
 
  
 
 
9 – “Completely rural or 
less than 2,500 urban 
population, not adjacent 
to a metro area” 
 
  
 
 
*** p = 0.000,   ** p < 0.05,  * p < 0.1 
+ = odds ratio > one of an improved educational outcome for suicidal students. 
- = odds ratio < one of an improved educational outcome for suicidal students. 
++ = odds ratio > one of an improved educational outcome for all other students combined. 
-- = odds ratio < one of an improved educational outcome for all other students combined. 
CV = control variable. 
 
 For all rural-urban continuum codes except 3 and 4, the total number of suicides 
declined as counties became more nonmetropolitan (codes progressed from 1 through 9) 
(Table 1, Appendix 6).  The exceptions were rural-urban continuum codes 3 (Counties in 
metro areas of fewer than 250,000 population) and 4 (Urban population of 20,000 or 
more, adjacent to a metro area).  The percentage of suicide that occurred in counties in 
continuum 3 (7.3%) was half of the percentage of suicides that occurred in counties in 
continuum 4 (14.4%) (Table 1, Appendix 6). 
For suicidal students, the model for attendance stood out because it was the only 
model that contained more than one rural-urban continuum codes that were associated 
with improvement in educational outcomes.  The model for promotion/graduation status 
contained one rural-urban continuum code and it also was associated with the desired 
outcome (promotion or graduation).   
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For suicidal students, the model for drug and alcohol policy violations had the 
best model fit based on Hosmer and Lemeshow Chi-square.  This model did not predict 
as much of the variance in the data as that of academic performance, but it did a much 
better job of predicting cases that had the desired outcome (100.0%).  Once again the 
binomial logistic regression models did a much better job of predicting desired outcomes 
than the multinomial model (outcome variable attendance).  However, caution must be 
exercised.  Excellent predictive ability can be a sign that the model “over fits” the data. 
d.  County Urban Influence Codes 
 Binomial and multinomial logistic regression models were implemented and 
analyzed in order to identify any urban influence codes that were predictors of any of the 
five educational outcomes  (Table 5).  In order to be included in analyses, cases had to 
meet the following criteria: 
• The particular independent variable being tested had to be valued (Rural-Urban 
Continuum Codes, of County Urban Influence Code).   
• The age of the student was between 13 and 21 years.  The database includes 5 
cases where the student was age 22, 4 cases where the student was age 23, and 8 
cases where the student was age 24.  Twenty-one was selected as the maximum 
age since it marks the transition from adolescent to adulthood.  
• The grade of the student was between 9th and 12th.  The database contains 270 
cases that do not have a valid grade. 
A total of 347,604 cases met these three criteria. 
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i.  Binomial Logistic Regression Analysis of the Relationship Between Drug and Alcohol 
Policy Violations, Urban Influence Codes, and Control Variables 
The relationship between drug and alcohol policy violations (where 0 = no and 1 
= yes), urban influence codes, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 56).   
The complete model for suicidal students was reduced from 20 variables (step 1) 
to 5 variables (step 17) (Table 56).  The final model for suicide risk included 1 urban 
influence code and 4 control variables.   
The model that was created for drug and alcohol policy violations, urban 
influence codes, and control variables for students who were referred to the SAP for 
reasons other than suicidal ideation, gesture, or attempt, had poor model fit.  Changing 
the level of significance from 0.05 to 0.1 for inclusion of predictor variables did not 
improve goodness-of-fit.  No variables could be combined or eliminated to try to improve 
the model.  Therefore, no model is discussed for students referred to the SAP for reasons 
other than suicidal ideation, gesture, or attempt. 
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Table 56.  Binomial Logistic Regression Model for Urban Influence Codes Predicting 
Drug and Alcohol Policy Violations 
95.0% C.I. for 
EXP(B) 
 
 
Reason for 
Referral 
 
 
Step 
 
 
Predictor 
Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Month .341 .093 13.349 1 .000 1.406 1.171 1.688 
Unknown 
Ethnicity 
3.86 1.314 8.633 1 .003 47.458 3.615 622.982 
Constant -7.414 2.740 7.322 1 .007 .001   
  
# of times referred 
during current 
school year 
-.41 .165 6.125 1 .013 .664 .480 .918 
Age .351 .149 5.576 1 .018 1.421 1.061 1.901 
Students 
Referred for 
Suicidal Ideation, 
Gesture, or 
Attempt 
 
n = 2,037 
17 
  
  
  
  
  
5 = “Micropolitan 
area adjacent to 
small metro area” 
1.034 .465 4.94 1 .026 2.813 1.13 7.004 
          
 
Students 
Referred for 
Reasons Other 
than Suicide Risk 
 
n = 36,461 
 
 Not included due to poor model fit. 
 
For suicidal students, attending a school located in a micropolitan area adjacent to 
large metro area, being of increased age in years, being referred later during the school 
year based on month, and being of an unknown ethnicity were associated with drug and 
alcohol policy violations that decreased since referral to the SAP (refer to slope 
coefficients [B] in Table 57).  These students were almost 1 ½ to over 48 (for unknown 
ethnicity) times as likely to have decreased drug and alcohol policy violations than if they 
had attended a school located in a county with a different urban influence code, were of a 
younger age, were referred during an earlier month of the school year, or were of a 
known ethnicity.   
For students referred to the SAP for all other reasons combined, the model did not 
have good model fit and is not discussed. 
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Table 57.  Urban Influence Codes Associated with Decreased Drug and Alcohol Policy 
Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons Other than 
Suicide Risk 
Predictor Variable B Odds 
Ratio 
Predictor Variable B Odds Ratio 
Month .341 1.406 - 
- - 
Age .351 1.421 
- - - 
5 = “Micropolitan area adjacent to 
small metro area” 
1.034 2.813 
- - - 
Unknown Ethnicity 3.86 47.458 
- - - 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times during the current school year was associated with 
drug and alcohol policy violations that did not decrease since referral to the SAP (Table 
58).  Odds were less than one that these students would have decreased drug and alcohol 
policy violations than if they had been referred fewer times.  In other words, odds were 
greater than one that drug and alcohol policy violations would not decrease. 
Table 58.  Urban Influence Codes Associated with Continued Drug and Alcohol Policy 
Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds Ratio Predictor Variable B Odds Ratio 
# of times referred during current 
school year 
-.410 .664 - 
- - 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
3.472 for step 17, the final step of the model (Table 59).  The value decreased from the 
previous step, and was statistically significant since p was greater than 0.1 for the step (p 
= .062). Both the block (39.228) and model Chi-square (39.228) indicated that the 
predictor variables in the model enable us to make better predictions about drug and 
alcohol policy violations than we could make without them.  In this case, p is significant 
at less than 0.05 (p = .000), and we reject the null hypothesis that knowing the predictor 
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variables makes no difference in predicting drug and alcohol policy violations.  In other 
words, the model enables us to make predictions about violations. 
Table 59.  Omnibus Tests of Model Coefficients for the Relationship Between Drug and 
Alcohol Policy Violations and Urban Influence Codes 
 
Reason for Referral 
 
Step 
  Chi-
square 
 
df 
 
Sig. 
1 Step 52.933 20 .000 
  Block 52.933 20 .000 
  Model 52.933 20 .000 
17 Step -3.472 1 .062 
  Block 39.228 5 .000 
Students Referred for Suicidal Ideation, Gesture, or 
Attempt 
  Model 39.228 4 .000 
      
Students Referred for Reasons Other than Suicide Risk No model due to poor model fit. 
 
Although the Hosmer and Lemeshow Test for students referred to the SAP for 
suicidal ideation, gesture, or attempt increased from the complete model (step 1, Chi-
square = 11.752, df = 8, p = .163), it still was not statistically significant (Step 17, Chi-
square = 7.391, df = 8, p = .495).  This is the desired result because it indicates good 
model fit.  Furthermore, p for the final model (p = .495) is greater than p for the complete 
model (p = .163), indicating that the final model fits the data better than the complete 
model.  Since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
R Square for students referred to the SAP for suicidal ideation, gesture, or attempt 
decreased from the complete model (Cox and Snell R Square = .026, Nagelkerke R 
Square = .154) to the final model (step 14, Cox and Snell R Square = .019, Nagelkerke = 
.115).  Cox and Snell R Square showed that 1.9% of the variance in attendance per case is 
explained by the predictor variables in the final model.  Nagelkerke R Square indicated 
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that 11.5% of the variance is explained by the predictor variables.  These numbers are 
small, and do not account for at least 88.5% of the variance in attendance. 
ii.  Binomial Logistic Regression Analysis of the Relationship Between 
Promotion/Graduation Status, Urban Influence Codes, and Control Variables 
The relationship between promotion/graduation status (where 0 = retained and 1 = 
promoted or graduated), urban influence codes, and control variables was analyzed using 
binary logistic regression with backward elimination (Table 60).  
 The complete model for suicidal students was reduced from 20 (step 1) to 3 
variables (step 19) (Table 60).  The final model included no urban influence codes and 3 
control variables.  The complete model for students who were referred to the SAP for 
reasons other than suicide risk was reduced from 20 (step 1) to 9 variables (step 13) 
(Table 60).  The final model included 2 urban influence codes and 7 control variables.   
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Table 60.  Binomial Logistic Regression Model for Urban Influence Codes Predicting 
Promotion/Graduation Status 
95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Non-White Ethnicity .786 .201 15.216 1 .000 2.194 1.478 3.256 
# of times referred 
during current school 
year 
-.263 .102 6.662 1 .010 .769 .63 .939 
Grade .203 .086 5.536 1 .019 1.225 1.035 1.452 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 1,990 
19 
  
  
  
Constant .258 .887 .085 1 .771 1.295     
           
6 = “Noncore 
adjacent to small 
metro area and 
contains a town of at 
least 2,500 residents” 
-1.103 .255 18.719 1 .000 .332 .201 .547 
Gender -.383 .042 84.044 1 .000 .682 .628 .74 
Age -.334 .028 138.434 1 .000 .716 .677 .757 
Special Education 
Student 
-.219 .052 17.713 1 .000 .803 .725 .89 
# of times referred 
during current school 
year 
-.171 .035 23.7 1 .000 .843 .787 .903 
Grade .629 .033 371.963 1 .000 1.875 1.759 1.999 
Non-White Ethnicity .781 .046 287.163 1 .000 2.184 1.995 2.39 
Constant 3.269 .455 51.647 1 .000 26.285     
8 = “Micropolitan area 
not adjacent to a 
metro area” 
-.474 .184 6.662 1 .010 .622 .434 .892 
Students 
Referred for 
Reasons Other 
than Suicide 
Risk 
 
n = 35,069 
13 
  
  
  
  
  
  
  
  
  
Gifted Student -.337 .167 4.079 1 .043 .714 .515 .99 
 
For suicidal students, being in a later grade and being of Non-White (minority) 
ethnicity were associated with being promoted or graduating, the desired outcome (refer 
to slope coefficients [B] in Table 61).  Odds were almost 1 1/4 to 2 1/5 times as likely 
that students at risk for suicide would be promoted or graduate than they would have 
been if they had attended a lower grade or had not been of minority ethnicity.   
For students referred to the SAP for all other reasons combined, only being in a 
later grade and being of Non-White (minority) ethnicity were associated with being 
promoted or graduating since being referred to the SAP, the desired outcome (refer to 
slope coefficients [B] in Table 61).  Odds of promotion/graduation were approximately 1 
3/4 to over 2 times as likely as they would have been if students had attended a lower 
grade or were not of minority ethnicity. 
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Table 61.  Urban Influence Codes Associated with Being Promoted or Graduating 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds Ratio Predictor Variable B Odds Ratio 
Grade .203 1.225 Grade .629 1.875 
Non-White Ethnicity .786 2.194 Non-White Ethnicity .781 2.184 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times during the school year was associated with being 
retained in the same grade, the undesired outcome (Table 62):  (1).  Odds were less than 
one that these students would be promoted or graduate (refer to odds ratios in Table 62).  
In other words, odds were greater than one that these students would be retained in the 
same grade.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the regression model contained two urban influence codes 
that were associated with being retained in the same grade (Table 62):  (1) “Noncore 
adjacent to small metro area and contains a town of at least 2,500 residents,” and (2) 
“Micropolitan area not adjacent to a metro area.”  Control variables associated with being 
retained included increased age, increased number of times referred during the current 
school year, female gender, being a special education students, and being gifted.  Odds 
were less than one that these students would have improved attendance than if they had 
attended a school in a county that had a different urban influence code, were male, had 
been referred a fewer number of times, were male, were not special education students, 
and were not gifted.  In other words, their odds were greater than one that they would be 
retained in the same grade. 
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Table 62.  Urban Influence Codes Associated with Being Retained 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds  
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
# of times referred during 
current school year 
-.263 .769 6 = “Noncore adjacent to small metro area and 
contains a town of at least 2,500 residents” 
-1.103 .332 
- - - 8 = “Micropolitan area not adjacent to a metro 
area” 
-.474 .622 
- - - Gender -.383 .682 
- - - Gifted Student -.337 .714 
- - - Age -.334 .716 
- - - Special Education Student -.219 .803 
- - - # of times referred during current school year -.171 .843 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
3.102 for step 19, the final step of the model (Table 63).  This was a decrease from the 
previous step.  The value was significant since p was less than 0.1 for the step (p = .078).  
Both the block (27.674) and model Chi-square (27.674) indicated that the predictor 
variables in the model enable us to make better predictions about promotion/graduation 
status than we could make without them.  In this case, p is significant at less than 0.05 (p 
= .001), and we reject the null hypothesis that knowing the predictor variables makes no 
difference in predicting promotion/graduation status (the outcome).  In other words, the 
model enables us to make predictions about promotion/graduation status. 
For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square  (-1.724) for the final step (step 13) decreased from the previous step (Table 
63).  The value was significant since p was less than 0.1 for the step (p = .056).  On the 
other hand, both the block (898.993) and model Chi-square (898.993) indicated that the 
predictor variables in the model enable us to make better predictions about academic 
performance than we could make without them (p = .000).  The model for students 
referred for reasons other than suicide risk enables us to make predictions about 
promotion/graduation status. 
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Table 63.  Omnibus Tests of Model Coefficients for the Relationship Between 
Promotion/Graduation Status and Urban Influence Codes 
 
Reason for Referral 
 
Step 
 Chi-
square 
 
df 
 
Sig. 
1 Step 44.341 20 .001 
 Block 44.341 20 .001 
 Model 44.341 20 .001 
19 Step -3.102 1 .078 
 Block 27.674 3 .000 
Students Referred for Suicidal Ideation, Gesture, or 
Attempt 
 Model 27.674 2 .000 
      
1 Step 904.868 20 .000 
 Block 904.868 20 .000 
 Model 904.868 20 .000 
13 Step -1.724 1 .189 
 Block 898.993 9 .000 
Students not Referred for Suicidal Ideation, Gesture, or 
Attempt 
 Model 898.993 8 .000 
 
The Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gestures, or attempts increased from the complete model (step 1, Chi-square = 
3.961, df = 8, p = .861) and was not statistically significant (Step 19, Chi-square = 
12.081, df = 8, p = .098).  This is the desired result because it indicates good model fit.  
However, p for the final model (.098) is less than p for the complete model (.861), 
indicating that the complete model fits the data better than the final model.  However, 
since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk decreased from the complete model (step 1, Chi-square = 15.565, 
df = 8, p = .049) and was not statistically significant (Step 13, Chi-square = 13.431, df = 
8, p = .098).  Although it decreased, the Hosmer and Lemeshow Test was not statistically 
significant.  This is the desired result because it indicates good model fit.  In addition, p 
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for the final model (.098) is greater than p for the complete model (.049), indicating that 
the final model fits the data better than the complete model.  Since the test is not 
statistically significant, we fail to reject (we accept) the null hypothesis that there is no 
difference between observed and model-predicted values, implying that the final model’s 
estimates fit the data at an acceptable level. 
R Square for students referred to the SAP for suicidal ideation, gesture, or attempt 
decreased from the complete model (step 1, Cox and Snell R Square = .022, Nagelkerke 
R Square = .055) to the final model (step 19, Cox and Snell R Square = .014, Nagelkerke 
R Square = .035).  For the final model, Cox and Snell R Square showed that 1.4% of the 
variance in attendance per case is explained by predictor variables.  Nagelkerke R Square 
indicated that 3.5% of the variance is explained by the predictor variables in the final 
model.  These numbers are small, and do not account for over 96.5% of the variance. 
R Square remained the same for the complete model (s1) and the final model (step 
19) for students referred to the SAP for reasons other than suicide risk (Cox and Snell R 
Square = .025, Nagelkerke R Square = .061).  Cox and Snell R Square showed that 2.5% 
of the variance in attendance per case is explained by the predictor variables in the final 
model.  Nagelkerke R Square indicated that 6.1% of the variance is explained by the 
predictor variables in the final model.  These numbers are small, and do not account for 
over 93.9% of the variance in attendance. 
iii.  Binomial Logistic Regression Analysis of the Relationship Between Suspensions, 
Urban Influence Codes, and Control Variables 
The relationship between suspensions (where 0 = no, suspensions did not 
decrease since referral to the SAP and 1 = yes, suspensions did decrease since referral to 
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the SAP), urban influence codes, and control variables was analyzed using binary logistic 
regression with backward elimination (Table 64).  
The complete model for suicidal students was reduced from 20 variables (step 1) 
to 12 variables (step 10) (Table 64).  The final model for suicide risk included 5 urban 
influence codes and 7 control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 20 variables (step 1) to 15 variables (step 10) (Table 
64).  The final model for these students included 5 urban influence codes and 10 control 
variables.   
 202 
Table 64.  Binomial Logistic Regression Model for Urban Influence Codes Predicting 
Suspensions 
95.0% C.I. for 
EXP(B) 
 
Reason for 
Referral 
 
 
Step 
 
 
Predictor Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
# of times referred 
during current school 
year 
-.474 .075 39.845 1 .000 .623 .538 .721 
Month .142 .029 24.628 1 .000 1.152 1.09 1.219 
2 = “In small metro area 
of less than 1 million 
residents” 
.51 .145 12.345 1 .000 1.665 1.253 2.212 
7 = “Noncore adjacent 
to small metro area and 
does not contain a town 
of at least 2,500 
residents” 
1.711 .517 10.969 1 .001 5.537 2.011 15.246 
Non-White Ethnicity .518 .169 9.363 1 .002 1.679 1.205 2.34 
Constant -4.041 1.426 8.026 1 .005 .018     
Special Education 
Student 
.405 .143 8.057 1 .005 1.499 1.133 1.982 
8 = “Micropolitan area 
not adjacent to a metro 
area” 
.975 .351 7.735 1 .005 2.651 1.334 5.27 
9 = “Noncore adjacent 
to micro area and 
contains a town of at 
least 2,500 residents” 
1.456 .56 6.757 1 .009 4.288 1.431 12.85 
Grade .148 .063 5.542 1 .019 1.16 1.025 1.313 
Gender -.301 .14 4.6 1 .032 .74 .563 .974 
5 = “Micropolitan area 
adjacent to small metro 
area” 
.538 .256 4.412 1 .036 1.713 1.037 2.832 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 2,040 
10 
  
  
  
  
  
  
  
  
  
  
  
  
Gifted Student -1.328 .733 3.28 1 .070 .265 .063 1.115 
           
Unknown Ethnicity -1.977 .523 14.307 1 .000 .138 .05 .386 
6 = “Noncore adjacent 
to small metro area and 
contains a town of at 
least 2,500 residents” 
-.705 .130 29.402 1 .000 .494 .383 .637 
White Ethnicity -.626 .033 357.500 1 .000 .535 .501 .570 
Gender -.587 .028 446.972 1 .000 .556 .527 .587 
# of times referred 
during current school 
year 
-.535 .023 557.336 1 .000 .586 .56 .612 
Gifted Student -.373 .104 12.934 1 .000 .689 .562 .844 
Month .100 .006 310.198 1 .000 1.105 1.093 1.117 
Grade .223 .022 101.337 1 .000 1.25 1.197 1.305 
2 = “In small metro area 
of less than 1 million 
residents” 
.247 .029 71.985 1 .000 1.28 1.209 1.355 
Special Education 
Student 
.274 .032 73.459 1 .000 1.315 1.235 1.400 
3 = “Micropolitan area 
adjacent to large metro 
area” 
.583 .057 104.843 1 .000 1.792 1.602 2.003 
Constant 2.906 .680 18.245 1 .000 18.284     
Age -.051 .020 6.654 1 .010 .95 .914 .988 
4 = “Noncore adjacent 
to large metro area” 
.395 .169 5.491 1 .019 1.484 1.067 2.065 
9 = “Noncore adjacent 
to micro area and 
contains a town of at 
least 2,500 residents” 
-.457 .220 4.310 1 .038 .633 .411 .975 
Students 
Referred for 
Reasons 
Other than 
Suicide Risk 
 
n = 36,497 
9 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Legally Emancipated -.371 .187 3.921 1 .048 .69 .478 .996 
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For suicidal students, urban influence codes that were associated with decreased 
suspensions included attending school in one of the following:  (1) a “small metro area of 
less than 1 million residents,” (2) a “micropolitan area adjacent to small metro area,” (3) 
“noncore adjacent to small metro area and does not contain a town of at least 2,500 
residents,” (4) “micropolitan area not adjacent to a metro area,” or (5) “noncore adjacent 
to micro area and contains a town of at least 2,500 residents” (refer to slope coefficients 
[B] in Table 65).  Control variables associated with decreased suspensions include being 
referred during a later grade, special education student, being referred to the SAP during 
a later month in the school year, and Non-White (minority) ethnicity.  Odds were 
approximately 1.1 to over 5.5 times as likely that students at risk for suicide would have 
decreased suspensions than if they had not attended school in one of the urban influence 
areas discussed, had been referred during an earlier grade, were not special education 
students, were referred to the SAP during an earlier month, or were White.   
For students referred to the SAP for all other reasons combined, attending school 
in a “small metro area of less than 1 million residents,” “micropolitan area adjacent to 
large metro area,” or “noncore adjacent to large metro area” were associated with 
suspensions that did not decline since referral to the SAP (refer to slope coefficients [B] 
in Table 65).  Control variables that were also associated with continued suspensions 
included being referred during a higher grade, being a special education student, and 
being referred during a later month in the school year.  Odds of decreased suspensions 
were 1.25 to almost 1.8 times as likely as they would have been if students had not 
attended schools in one of the listed urban influence areas, had attended a lower grade, 
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were not special educations students, or had been referred to the SAP during an earlier 
month in the school year.   
Table 65.  Urban Influence Codes Associated with Decreased Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons Other 
than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Month .142 1.152 Month .1 1.105 
Grade .148 1.160 Grade .223 1.250 
Special Education Student .405 1.499 2 = “In small metro area of 
less than 1 million residents” 
.247 1.280 
2 = “In small metro area of less than 1 million 
residents” 
.510 1.665 Special Education Student .274 1.315 
Non-White Ethnicity .518 1.679 4 = “Noncore adjacent to 
large metro area” 
.395 1.484 
5 = “Micropolitan area adjacent to small metro 
area” 
.538 1.713 3 = “Micropolitan area 
adjacent to large metro area” 
.583 1.792 
8 = “Micropolitan area not adjacent to a metro 
area” 
.975 2.651 - - - 
9 = “Noncore adjacent to micro area and 
contains a town of at least 2,500 residents” 
1.456 4.288 - - - 
7 = “Noncore adjacent to small metro area and 
does not contain a town of at least 2,500 
residents” 
1.711 5.537 - - - 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times, being female, or being a gifted student were 
associated with suspensions that did not decline after referral to the SAP, the undesired 
outcome (Table 66).  Odds were less than one that these students would have decreased 
suspensions (refer to odds ratios in Table 66).  In other words, odds were greater than 
one that suspensions would continue and not decline.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, the following rural-urban continuum codes were associated 
with suspensions that continued:  (1) “noncore adjacent to small metro area and contains 
a town of at least 2,500 residents,” and (2) “Noncore not adjacent to metro or micro area 
and contains a town of at least 2,500 residents” (Table 66).  Continued suspensions were 
also associated with control variables that included increased age, increased number of 
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times referred during the current school year, female gender, legally emancipated, gifted, 
White ethnicity, and unknown ethnicity.  Odds were less than one that these students 
would have decreased suspensions than if they had not attended one of the urban 
influence areas contained in the model, were of a younger age, had been referred fewer 
times, were male, were not legally emancipated or gifted, or were of Non-White 
(minority) ethnicity.  In other words, their odds were greater than one that their 
suspensions would continue since referral to the SAP. 
Table 66.  Urban Influence Codes Associated with Continued Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Gifted Student -1.328 .265 Unknown Ethnicity -1.977 .138 
# of times referred during 
current school year 
-.474 .623 6 = “Noncore adjacent to small metro area 
and contains a town of at least 2,500 
residents” 
-.705 .494 
Gender -.301 .740 White Ethnicity -.626 .535 
- - - Gender -.587 .556 
- - - # of times referred during current school year -.535 .586 
- - - 9 = “Noncore adjacent to micro area and 
contains a town of at least 2,500 residents” 
-.457 .633 
- - - Gifted Student -.373 .689 
- - - Legally Emancipated -.371 .690 
- - - Age -.051 .950 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
2.337 for step 10, the final step of the model (Table 67).  This was a decrease from the 
previous step.  The value was not significant since p was greater than 0.1 for the step (p = 
.126).  However, both the block (127.163) and model Chi-square (127.163) indicated that 
the predictor variables in the model enable us to make better predictions about 
suspensions than we could make without them.  In this case, p is significant at less than 
0.05 (p = .000), and we reject the null hypothesis that knowing the predictor variables 
makes no difference in predicting suspensions (the outcome).  In other words, the model 
enables us to make predictions about suspensions. 
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For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square (4.774) for the final step (step 9) increased from the previous step (Table 67), 
and the value was significant since p was not greater than 0.1 for the step (p = . .029).  In 
addition, both the block (2176.845) and model Chi-square (2176.845) indicated that the 
predictor variables enable us to make better predictions about suspensions than we could 
make without them (p = .000).  The model for students referred for reasons other than 
suicide risk enables us to make predictions about suspensions. 
Table 67.  Omnibus Tests of Model Coefficients for the Relationship Between 
Suspensions and Urban Influence Codes 
 
Reason for Referral 
 
Step 
 Chi-square  
df 
 
Sig. 
Step 1 Step 131.639 20 .000 
  Block 131.639 20 .000 
  Model 131.639 20 .000 
Step 10 Step -2.337 1 .126 
  Block 127.163 12 .000 
Student Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 127.163 11 .000 
      
Step 1 Step 2180.526 20 .000 
  Block 2180.526 20 .000 
  Model 2180.526 20 .000 
Step 9 Step 4.774 1 .029 
  Block 2176.845 15 .000 
Student not Referred for Suicidal Ideation, 
Gesture, or Attempt 
  Model 2176.845 14 .000 
 
The Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gestures, or attempts increased from the complete model (step 1, Chi-square = 
7.844, df = 8, p = .449) and was not statistically significant (Step 10, Chi-square = 
14.321, df = 8, p = .074).  This is the desired result because it indicates good model fit.  
However, p for the final model (.074) is much less than p for the complete model (.449), 
indicating that the complete model fits the data better than the final model.  However, 
since the test is not statistically significant, we fail to reject (we accept) the null 
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hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk was slightly higher than that for the complete model (Chi-square = 
22.440, df = 8, p = .004) and was statistically significant (Step 9, Chi-square = 25.911, df 
= 8, p = .001).  This is not the desired result because it does not indicate good model fit.  
The complete model also had poor model fit since p was less than .05 (= .004).  Because 
the tests were statistically significant, we reject (do not accept) the null hypothesis that 
there is no difference between observed and model-predicted values, implying that the 
estimates of both models do not fit the data at an acceptable level. 
R Square decreased from the complete model (step 1, Cox and Snell R Square = 
.062, Nagelkerke R Square = .113) to the final model (Cox and Snell R Square = .060, 
Nagelkerke R Square = .109) for students referred to the SAP for suicide risk.  For the 
final model (step 10), Cox and Snell R Square showed that 6.0% of the variance in 
suspensions per case is explained by the predictor variables in the final model.  
Nagelkerke R Square indicated that 10.9% of the variance is explained by the predictor 
variables in the final model.  These numbers are small, and do not account for at least 
89.1% of the variance in suspensions. 
R Square remained the same for the complete (step 1, Cox and Snell R Square = 
.058, Nagelkerke R Square = .092) and final models (step 9, Cox and Snell R Square = 
.058, Nagelkerke R Square = .092) for students referred to the SAP for reasons other than 
suicide risk.  For the final model (step 9), Cox and Snell R Square showed that 5.8% of 
the variance in suspensions per case is explained by the predictor variables in the final 
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model.  Nagelkerke R Square indicated that 9.2% of the variance is explained by the 
predictor variables in the final model.  These numbers are small, and do not account for at 
least 90.8% of the variance in suspensions. 
iv.  Multinomial Logistic Regression Analysis of the Relationship Between Academic 
Performance, Urban Influence Codes, and Control Variables 
The relationship between academic performance (where 0 = declined and 1 = 
remained the same, and 3 = improved), urban influence codes, and control variables was 
analyzed using multinomial logistic regression with backward elimination (Table 68).  
The complete model for suicidal students whose academic performance declined was 
reduced from 20 variables to 2 variables, including 1 urban influence code and 1 control 
variable (Table 68).  The model for suicidal students whose academic performance 
improved was reduced from 20 variables to 3 variables, including 2 urban influence 
codes and 1 control variable.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk, and whose academic performance declined, was reduced from 20 
variables to 6 variables, including 1 urban influence code and 5 control variables (Table 
68).  For cases in which academic performance improved, the model was reduced from 
20 variables to 5 variables, including 1 urban influence code and 4 control variables.   
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Table 68.  Multinomial Logistic Regression Model for Urban Influence Codes Predicting 
Academic Performance 
 
95% Confidence 
Interval for 
Exp(B) 
 
 
 
 
Reason for 
Referral 
Academic 
Performance  
Declined,  
Remained the 
Same, or 
Improved 
 
 
 
 
Predictor 
Variable 
 
 
 
 
 
B 
 
 
 
 
Std. 
Error 
 
 
 
 
 
Wald 
 
 
 
 
 
df 
 
 
 
 
 
Sig. 
 
 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
# of times 
referred 
during 
current 
school 
year 
.698 .211 10.964 1 .001 2.010 1.330 3.039 
1 = “In 
large 
metro area 
of 1+ 
million 
residents” 
-1.031 .474 4.740 1 .029 .356 .141 .902 
Declined 
  
  
Intercept -5.067 3.265 2.408 1 .121       
1 = “In 
large 
metro area 
of 1+ 
million 
residents 
-1.015 .355 8.194 1 .004 .362 .181 .726 
Intercept -5.912 2.458 5.785 1 .016       
Age .361 .149 5.857 1 .016 1.435 1.071 1.922 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 179 
Improved 
  
  
  
# of times 
referred 
during 
current 
school 
year 
.424 .179 5.589 1 .018 1.528 1.075 2.171 
            
Intercept -1.329 .38 12.241 1 .000       
Month -.054 .011 21.902 1 .000 .948 .927 .969 
White 
Ethnicity 
.218 .071 9.407 1 .002 1.244 1.082 1.43 
Gender .17 .058 8.48 1 .004 1.185 1.057 1.329 
Grade -.118 .045 6.767 1 .009 .889 .814 .971 
1 = “In 
large 
metro area 
of 1+ 
million 
residents” 
-.137 .057 5.825 1 .016 .872 .78 .975 
Declined 
  
  
  
  
  
  
Age .094 .039 5.711 1 .017 1.098 1.017 1.186 
1 = “In 
large 
metro area 
of 1+ 
million 
residents” 
-.285 .039 54.125 1 .000 .752 .697 .811 
Gender -.148 .039 14.503 1 .000 .862 .799 .931 
Month -.083 .008 11.591 1 .000 .921 .907 .935 
Grade .17 .031 29.395 1 .000 1.185 1.114 1.26 
Students 
Referred for 
Reasons 
Other than 
Suicide Risk 
 
n = 1,322 
Improved 
  
  
  
  
  
Intercept -.507 .258 3.857 1 .050       
a  The reference category is: Remained the same. 
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For suicidal students, only being referred to the SAP an increased number of 
times during the current school year was associated with declining academic performance 
(refer to slope coefficients [B] in Table 69).  Odds were over twice as likely that students 
at risk for suicide would have improved academic performance than if they had been 
referred to the SAP fewer times.  Being referred an increased number of times and  
increased age in years were also associated with improved academic performance.  Odds 
were approximately 1 ½ times as likely that students would have improved performance 
than if they had been referred fewer number of times or were younger (in years).   
For students referred to the SAP for all other reasons combined, being female, 
White ethnicity, and increased age in years was associated with decreased academic 
performance (refer to slope coefficients [B] in Table 69).  Odds of decreased performance 
were approximately 1.1 to 1.2  times as likely as they would have been if students were 
male, of minority or unknown ethnicity, or were younger.  Increased grade was 
associated with improved academic performance.  Odds were almost 1.2 that these 
students would have improved academic performance since referral to the SAP.   
Table 69.  Urban Influence Codes with Odds Ratio Greater than One Associated with 
Academic Performance 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Academic  
Performance  
Declined or 
Improved 
Predictor  
Variable 
 
B 
Odds 
Ratio 
Predictor 
Variable 
 
B 
Odds 
Ratio 
# of times referred during 
current school year 
.698 2.010 Age .094 1.098 
- - - Gender  .170 1.185 
Declined 
  
  
- - - White Ethnicity .218 1.244 
       
Age .361 1.435 Grade .170 1.185 Improved 
  # of times referred during 
current school year 
.424 1.528 - - - 
For students referred to the SAP for suicidal ideation, gesture, or attempt, 
attending school “In large metro area of 1+ million residents” was associated with both 
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declining and improved academic performance since referral to the SAP (refer to Exp[B[ 
in Table 70).  Odds were less than one that these students would have declining or 
improved academic performance (refer to odds ratios in Table 70).  In other words, odds 
were greater than one that academic performance would improve (for the model in which 
academic performance declined) continue and decline (for the model in which academic 
performance improved). 
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, attending school “In large metro area of 1+ million 
residents,” or being referred during a later month in the school year were both associated 
with academic performance that declined (refer to Exp[B[ in Table 70).  Odds were less 
than one that students would have declining academic performance than if they had not 
attended a school in a large metro area of 1+ million or had been referred earlier during 
the school year.  In other words, their odds were greater than one that their academic 
performance would improve since referral to the SAP.  Attending school “In large metro 
area of 1+ million residents” and being female were also associated with improved 
academic performance.  Odds were less than one that students would have improved 
academic performance than if they had not attended school in a large metro area of 1+ 
million residents or were male.  In other words, their odds were greater than one that 
their academic performance would decline since referral to the SAP. 
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Table 70.  Urban Influence Codes with Odds Ratio Less than One Associated with 
Academic Performance 
Students Referred for Suicidal 
Ideation,  
Gesture, or Attempt 
Students Referred for Reasons 
Other than Suicide Risk 
Academic 
Performance 
Declined or 
Improved Predictor 
Variable 
 
B 
Odds  
Ratio 
Predictor  
Variable 
 
B 
Odds 
Ratio 
1 = “In large metro 
area of 1+ million 
residents” 
-1.031 .356 1 = “In large metro area of 
1+ million residents” 
-.137 .872 
- - - Grade -.118 .889 
Declined 
  
  
- - - Month -.054 .948 
       
1 = “In large metro 
area of 1+ million 
residents” 
-1.015 .362 1 = “In large metro area of 
1+ million residents” 
-.285 .752 
- - - Gender -.148 .862 
Improved 
  
  
  
- - - Month -.083 .921 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
2.337 for step 10, the final step of the model (Table 71).  This was a decrease from the 
previous step.  The value was not significant since p was greater than 0.1 for the step (p = 
.126).  However, both the block (127.163) and model Chi-square (127.163) indicated that 
the predictor variables in the model enable us to make better predictions about academic 
performance we could make without them.  In this case, p is significant at less than 0.05 
(p = .000), and we reject the null hypothesis that knowing the predictor variables makes 
no difference in predicting academic performance (the outcome).  In other words, the 
model enables us to make predictions about academic performance. 
For tests of goodness-of-fit, statistical significance (p ≤ .05) indicates that the 
model is a poor fit for the data.  Thus, p must be greater than .05 to indicate that the data 
fit the model.  For students referred to the SAP for suicidal ideation, gesture, or attempt, 
Pearson Chi-Square (367.614, df = 356, p = .324) is not statistically significant, 
indicating that the model does fit the data.  Deviance Chi-square (356.213, df = 356, p = 
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.487) also is not statistically significant, indicating that the model has good model fit.  
Both tests indicate goodness-of-fit of the model.   
For students referred to the SAP for all other reasons combined, Pearson Chi-
Square (367.614, df = 356, p = .324) is not statistically significant, indicating that the 
model does fit the data.  Deviance Chi-square (356.213, df = 356, p = .487) is statistically 
significant, indicating that the model does not fit the data.   
The model summary for suicidal students indicated that at most only 12.2% (Cox 
and Snell R-Square = .122) or 14.0% (Nagelkerke R-Square = .140) of the variance in 
academic performance was explained by the predictor variables contained in the final 
model.  The least amount of variance that is not explained by the model is 86.%.  
McFadden R-Square indicated that inclusion of the predictor variables in the final model 
reduced the variation in academic performance by 6.4%.   
The model summary for students referred to the SAP for reasons other than 
suicide risk indicated that only 2.4% (Cox and Snell R-Square = .024) or 2.8% 
(Nagelkerke R-Square = .028) of the variance in academic performance was explained by 
predictor variables contained in the final model.  The least amount of variance that is not 
explained by the model is 97.2%.  McFadden R-Square indicated that inclusion of the 
predictor variables in the final model reduced the variation by 1.2%.  
v.  Multinomial Logistic Regression Analysis of the Relationship Between Attendance, 
Urban Influence Codes, and Control Variables 
The relationship between attendance (where 0 = declined and 1 = remained the 
same, and 3 = improved), rural-urban continuum codes, and control variables was 
analyzed using multinomial logistic regression with backward elimination (138).  The 
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complete model for suicidal students whose attendance declined was reduced from 20 
variables to 1 variable, including only an urban influence code.  The model for suicidal 
students whose attendance improved was reduced from 20 variables to no variables.   
The model for students who were referred to the SAP for reasons other than 
suicide risk was reduced from 20 variables (step 1) to 1 control variable for cases in 
which attendance declined (Table 71).  For cases in which attendance improved, the 
model was reduced from 20 variables to 8 variables, including 4 urban influence codes 
and 4 control variables.   
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Table 71.  Multinomial Logistic Regression Model for Urban Influence Codes Predicting 
Attendance 
95% Confidence 
Interval for 
Exp(B) 
 
 
 
 
Reason 
for 
Referral 
 
Academic 
performance 
has worsened, 
remained the 
same, or 
improved(a) 
 
 
 
 
Predictor 
Variable 
 
 
 
 
 
B 
 
 
 
 
Std. 
Error 
 
 
 
 
 
Wald 
 
 
 
 
 
df 
 
 
 
 
 
Sig. 
 
 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
Gender -.959 .461 4.326 1 .038 .383 .155 .946 Declined 
Intercept -.998 .505 3.903 1 .048       
Students 
Referred 
for Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 212 
Improved Intercept .831 .363 5.257 1 .022       
            
Month -.068 .021 10.598 1 .001 .934 .897 .973 Declined 
Intercept .624 1.564 .159 1 .690       
Month -.085 .013 40.833 1 .000 .918 .895 .943 
2 = “In small 
metro area of 
less than 1 
million 
residents” 
.638 .181 12.459 1 .000 1.892 1.328 2.695 
3 = 
“Micropolitan 
area adjacent 
to large metro 
area” 
1.174 .215 29.853 1 .000 3.233 2.122 4.926 
Gender -.194 .064 9.338 1 .002 .824 .727 .933 
Intercept -
2.408 
.852 7.979 1 .005       
# of times 
referred during 
current school 
year 
-.139 .049 8.003 1 .005 .87 .79 .958 
1 = “In large 
metro area of 
1+ million 
residents” 
.477 .176 7.357 1 .007 1.611 1.141 2.275 
Grade .067 .028 5.546 1 .019 1.069 1.011 1.131 
Students 
Referred 
for 
Reasons 
Other than 
Suicide 
Risk 
 
n = 1,642 
Improved 
  
  
  
  
  
5 = 
“Micropolitan 
area adjacent 
to small metro 
area” 
.505 .214 5.539 1 .019 1.656 1.088 2.522 
a  The reference category is: Remained the same. 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, no 
predictor variables had odds ratio greater than one that attendance would decline or 
improve (Table 72).   
For students referred to the SAP for all other reasons combined, no predictor 
variables were associated with attendance that declined (Table 72).  The following urban 
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influence codes were associated with attendance that improved:  (1) “In large metro area 
of 1+ million residents,” (2) “In small metro area of less than 1 million residents,” (3) 
“Micropolitan area adjacent to large metro area,” and  (4) “Micropolitan area adjacent to 
small metro area” (refer to slope coefficients [B]).  It was also associated with increased 
grade (refer to Exp[B] in Table 72).  Odds of improved attendance were slightly greater 
than 1 to over 3 times as likely as they would have been if students had not attended 
school in one of the specified urban influence areas or if they had attended a lower grade.    
Table 72.  Urban Influence Codes with Odds Ratio Greater than One Associated with 
Attendance 
Students Referred for Suicidal 
Ideation,  Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Suspensions 
Declined or 
Improved 
 
Predictor 
Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Declined - - - - - - 
       
- - - Grade .067 1.069 
- - - 1 = “In large metro area of 
1+ million residents” 
.477 1.611 
- - - 2 = “In small metro area of 
less than 1 million 
residents” 
.638 1.892 
- - - 3 = “Micropolitan area 
adjacent to large metro 
area” 
1.174 3.233 
Improved 
  
  
  
- - - 5 = “Micropolitan area 
adjacent to small metro 
area” 
.505 1.656 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being of 
female gender decreased the odds of declining attendance (refer to Exp[B[ in Table 73).  
In other words, odds were less than one that attendance would decline (refer to odds 
ratios in Table 73) or greater than one that attendance would improve.   
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, being referred during a later month of the year decreased the 
odds that attendance that declined (refer to Exp[B] in Table 73).  Odds were less than one 
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that these students would have declining attendance than if they were referred during a 
later month of the school year (refer to Exp[B[ in Table 73).  In other words, odds were 
greater than one that their attendance would improve since referral to the SAP.  Being 
female, being referred during a later month of the school year, and being referred to the 
SAP an increased number of times during the present school year decreased the 
likelihood of improved attendance (refer to Exp[B] in Table 73).  Odds were less than 
one that these students would have improved attendance than if they had been male, had 
been referred to an earlier month of the school year, or were referred a fewer number of 
times during the school year.  In other words, their odds were greater than one that their 
attendance would decline since referral to the SAP. 
Table 73.  Urban Influence Codes with Odds Ratio Less than One Associated with 
Attendance 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Attendance 
Declined or 
Improved 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
Declined Gender -.959 .383 Month .934 .918 
       
- - - Gender -.194 .824 
- - - Month -.085 .918 
Improved 
  
  
  
- - - # of times referred during 
current school year 
-.139 .870 
 
For tests of goodness-of-fit, statistical significance (p ≤ .05) indicates that the 
model is a poor fit for the data.  Thus, p must be greater than .05 to indicate that the data 
fit the model.  For students referred to the SAP for suicidal ideation, gesture, or attempt, 
Pearson Chi-Square (454.872, df = 438, p = .279) is not statistically significant, 
indicating that the model does fit the data.  Deviance Chi-square (462.819, df = 438, p = 
.199) also is not statistically significant, indicating that the model has good model fit.  
Both tests indicate goodness-of-fit of the model.   
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For students referred to the SAP for all other reasons combined, Pearson Chi-
Square (4579.066, df = 4480, p = .148) is not statistically significant, indicating that the 
model does fit the data.  Deviance Chi-square (4597.928, df = 4480, p = .107) also is not 
statistically significant, indicating that the model has good model fit.  Both tests indicate 
goodness-of-fit of the model.   
The summary for suicidal students indicated that at most only 4.1% (Cox and 
Snell R-Square = .041) or 4.7% (Nagelkerke R-Square = .047) of the variance in 
attendance was explained by the predictor variables contained in the final model.  The 
least amount of variance that is not explained by the model is 95.3%.  McFadden R-
Square (.020) indicated that inclusion of the predictor variables in the final reduced the 
variation in academic performance by 2.0%.   
The final model summary for students referred to the SAP for other reasons 
indicated that at most only 2.7% (Cox and Snell R-Square = .027) or 3.1% (Nagelkerke 
R-Square = .031) of the variance in attendance was explained by the predictor variables 
in the final model.  The least amount of variance that is not explained by the model is 
96.9%.  McFadden R-Square (.014) indicated that inclusion of the predictor variables in 
the final model reduced the variation in academic performance by 1.4%.   
vi.  Summary 
This section identified county urban influence codes that were predictors of any of 
the five educational outcomes (Table 74).   
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Table 74.  Urban Influence Codes as Predictors of Educational Outcomes 
 
Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
Age (CV) +** --*** --*** +**  
Gender (female) (CV) 
 --
***
 -
**
  --
***
 --
***
 
-
**
 --
**
 
Legally emancipated 
  --
**
  
 
Special education 
student  --
***
 +**  ++***   
Gifted student (CV) 
 --
**
 -
*
  --
***
  
 
Grade (CV) 
 +**  ++*** +**  ++*** ++*** ++** 
Month (CV) +***  +***  ++*** --*** --*** 
Non-White ethnicity (CV) 
 +*** ++*** +**   
White ethnicity (CV) 
  --
***
 --
**
 
 
Unknown ethnicity (CV) +**  --***   
School located in rural 
PA county (CV)      
# of times referred 
during current school 
year (CV) 
-
**
 -
**
  --
***
 -
***
  --
***
 +** --** 
1 – In large metro area 
of 1+ million residents    -
**
  --
***
 
++** 
2 – In small metro area 
of less than 1 million 
residents 
  +***  ++***  ++*** 
3 – Micropolitan area 
adjacent to large metro 
area 
  ++***  ++*** 
4 – Noncore adjacent to 
large metro area   ++
**
  
 
5 – Micropolitan area 
adjacent to small metro 
area 
+**  +**  ++** 
6 – Noncore adjacent to 
small metro area and 
contains a town of at 
least 2,500 residents 
 --
***
 --
***
  
 
7 – Noncore adjacent to 
small metro area and 
does not contain a town 
of at least 2,500 
residents 
  +**   
8 – Micropolitan area not 
adjacent to a metro area  --
**
 +**   
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Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ 
Alcohol 
Policy 
Violations 
 
Promotion/ 
Graduation 
Status 
 
 
 
Suspensions 
 
 
Academic 
Performance 
 
 
 
Attendance 
9 – Noncore adjacent to 
micro area and contains 
a town of at least 2,500 
residents 
  +**  --**   
10 – Noncore adjacent 
to micro area and does 
not contain a town of at 
least 2,500 residents 
    
 
11 – Noncore not 
adjacent to metro or 
micro area and contains 
a town of at least 2,500 
residents 
    
 
12 – Noncore not 
adjacent to metro or 
micro area and does not 
contain a town of at least 
2,500 residents 
     
*** p = 0.000,   ** p < 0.05, * p < 0.1 
+ = odds ratio > one of an improved educational outcome for suicidal students. 
- = odds ratio < one of an improved educational outcome for suicidal students. 
++ = odds ratio > one of an improved educational outcome for all other students combined. 
-- = odds ratio < one of an improved educational outcome for all other students combined. 
CV = control variable 
 
 Urban influence code 1—“in large metro area of 1+ million residents”—was 
associated with both improved and declining outcomes for suicidal students and other 
students (Table 74).  Counties that were part of influence code 1 had the largest total 
populations and the highest total numbers of suicides (Table 74).  The continuum also 
had an undesired relationship to academic performance—odds ratio less than one that it 
would improve.  This is opposite of the finding that attending school in one of the largest 
metropolitan counties, based on rural-urban continuum codes, predicted improved 
academic performance for students referred to the SAP for all other reasons combined.  
These largest counties are the same counties based on both rural-urban continuum codes 
and urban influence codes.  Therefore, the same results should have been found.  The 
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discrepancy probably occurred because academic performance was changed from a 
multinomial to a binomial variable for the model that included rural-urban continuum 
codes.  As a result, performance that remained the same as when the student was first 
referred to the SAP was considered a poor outcome.  The model based on urban influence 
codes, which showed an association with declining academic performance for students 
referred to the SAP for reasons other than suicidality, is the more reliable model because 
variable academic performance was not changed.  In this case, “remained the same” was 
used as a basis for comparison for academic performance that continued to decline and 
academic performance that improved.  
Although one might expect that suicides would decline as counties became more 
nonmetropolitan, that was not always the case (Appendix 6, Table 2).  The percentage of 
suicides by urban influence code declined until code 5 (“micropolitan area adjacent to 
large metro area,” 8.90% of population and 12.5% of suicides).  It then declined again 
until urban influence code 8 (“micropolitan area not adjacent to a metro area,” 0.70% of 
population and 1.30% of suicides), and increased again for code 9 (“noncore adjacent to 
micro area and contains a town of at least 2,500 residents,” 0.50% of population and 
1.50% of suicides).  A micropolitan area contains an urban core of at least 10,000, but 
less than 50,000 population.  It may consist of one or more counties, including those that 
contain the core urban area and any that have a high degree of social and economic 
integration (measured by commuting to work) with the urban core (Brady, 2006) 
(Appendix 6, Table 2).   
For suicidal students, the model for drug and alcohol policy violations had the 
best model fit based on Hosmer and Lemeshow Chi-square.  However, all of the models 
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had good model fit based on the statistical tests.  The model for academic performance 
performed the worst in estimating cases that had the desired outcomes.  However, it 
accounted for more of the variance than the other models. 
e.  Referrals to the SAP During Previous Grades 
 Binomial and multinomial logistic regression models were implemented and 
analyzed in order to identify any referrals to the SAP during previous grades that 
predicted any of the five educational outcomes (Table 5).  In order to be included in 
analyses, cases had to meet the following criteria: 
• The particular referral variable being tested had to be valued.   
• The age of the student was between 13 and 21 years.  The database includes 5 
cases where the student was age 22, 4 cases where the student was age 23, and 8 
cases where the student was age 24.  Twenty-one was selected as the maximum 
age since it marks the transition from adolescent to adulthood.  
• The grade of the student was between 9th and 12th.  The database contains 270 
cases that do not have a valid grade. 
A total of 254,872 cases met these three criteria. 
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i.  Binomial Logistic Regression Analysis of the Relationship Between Drug and Alcohol 
Policy Violations, Referral in Previous Grade(s), and Control Variables 
The relationship between drug and alcohol policy violations (where 0 = no, 
violations did not decrease since referral to the SAP, and 1 = yes, violations did decrease 
since referral to the SAP), referral in previous grade (s), and control variables was 
analyzed using binary logistic regression with backward elimination (Table 75).   
The complete model for suicidal students was reduced from 14 variables (step 1) 
to 4 variables (step 12) (Table 75).  The final model for suicide risk included 1 referral 
during a previous grade and 3 control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 14 variables (step 1) to 4 variables (step 12) (Table 
75).  The final model for these students included no referrals during previous grades and 
4 control variables.   
Table 75.  Binomial Logistic Regression Model for Referrals to the SAP During Previous 
Grades Predicting Drug and Alcohol Policy Violations 
95.0% C.I. for 
EXP(B) 
 
Referral 
Reasons 
 
 
Step 
 
Predictor 
Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Month .348 .093 14.119 1 .000 1.416 1.181 1.697 
Unknown 
Ethnicity 
3.838 1.397 7.546 1 .006 46.428 3.003 717.814 
Previously 
Referred in 
Grade 9 
.854 .338 6.396 1 .011 2.349 1.212 4.551 
# of times 
referred 
during current 
school year 
-.409 .164 6.228 1 .013 .664 .482 .916 
Students Referred 
for Suicidal 
Ideation, Gesture, 
or Attempt 
 
n = 2,037 
12 
Constant -1.539 1.509 1.041 1 .308 .215     
           
# of times 
referred 
during current 
school year 
-.738 .046 253.355 1 .000 .478 .436 .524 
Gender -.670 .085 62.445 1 .000 .512 .433 .604 
Month .077 .017 20.480 1 .000 1.080 1.045 1.117 
Constant 4.847 .141 1186.311 1 .000 127.397     
Students Referred 
for Reasons Other 
than Suicide Risk 
 
n = 36,461 
12 
White 
Ethnicity 
.279 .122 5.231 1 .022 1.322 1.041 1.679 
 224 
  
For suicidal students, being referred to the SAP in grade 9 and being of unknown 
ethnicity were associated with decreased drug and alcohol policy violations, the desired 
outcome (refer to slope coefficients [B] in Table 76).  Odds were over 2 to 46 times as 
likely that students at risk for suicide would have decreased violations than if they had 
not been referred in grade 9 and had not been of unknown ethnicity. 
For students referred to the SAP for all other reasons combined, being referred 
during a later month and being of White (Caucasian) ethnicity were associated with 
decreased drug and alcohol policy violations (refer to slope coefficients [B] in Table 76).  
Odds of decreased violations were 1.1 to 1.3  times as likely than they would have been if 
students had been referred during an earlier month or had not been White. 
Table 76.  Previous Referrals Associated with Decreased Drug and Alcohol Policy 
Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds Ratio Predictor Variable B Odds Ratio 
Previously Referred in Grade 9 .854 2.349 Month .077 1.080 
Unknown Ethnicity 3.838 46.428 White Ethnicity .279 1.322 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times had odds ratio less than one that drug and alcohol 
policy violations would decrease (refer to odds ratios in Table 77).  In other words, odds 
were greater than one that their drug and alcohol policy violations would continue.   
For students who were referred to the SAP for reasons other than suicide risk, 
increased number of times referred and female gender had odds ratio less than one that 
drug and alcohol policy violations would decline (Table 77).  In other words, their odds 
were greater than one that drug and alcohol policy violations would continue. 
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Table 77.  Previous Referrals Associated with Continued Drug and Alcohol Policy 
Violations 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds 
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
# of times referred during current 
school year 
-.409 .664 # of times referred during current 
school year 
-.738 .478 
- - - Gender -.670 .512 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
2.771 for step 12, the final step of the model (Table 78).  The value was significant since 
p was less than 0.1 for the step (p = .096).  In addition, both the block (35.896) and model 
Chi-square (35.896) indicated that the predictor variables in the model enable us to make 
better predictions about drug and alcohol policy violations than we could make without 
them.  In this case, p was significant at less than 0.05 (p = .000), and we reject the null 
hypothesis that knowing the predictor variables makes no difference in predicting 
violations (the outcome).  In other words, the model enables us to make predictions about 
violations. 
For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square (-2.724) for the final step (step 12) decreased from the previous step (Table 
78).  The value was significant since p was less than 0.1 for the step (p = .099).  Also, 
both the block (315.174) and model Chi-square (315.174) indicated that the predictor 
variables in the model enable us to make better predictions about drug and alcohol policy 
violations than we could make without them (p = .000).  The model for students referred 
for reasons other than suicide risk enables us to make predictions about violations.   
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Table 78.  Omnibus Tests of Model Coefficients for the Relationship Between Drug and 
Alcohol Policy Violations and Previous Referrals to the SAP 
 
 
The Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gestures, or attempts increased from the complete model (step 1, Chi-square = 
4.158, df = 8, p = .843) and was not statistically significant (Step 12, Chi-square = 5.892, 
df = 7, p = .552).  This is the desired result because it indicates good model fit.  However, 
p for the final model (.552) is less than p for the complete model (.843), indicating that 
the complete model fits the data better than the final model.  However, since the test is 
not statistically significant, we fail to reject (we accept) the null hypothesis that there is 
no difference between observed and model-predicted values, implying that the final 
model’s estimates fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk increased from the complete model (step 1, Chi-square = 20.761, 
df = 8, p = .008) and was statistically significant (Step 12, Chi-square = 34.548, df = 8, p 
= .000).  This is not the desired result because it does not indicate good model fit.  Since  
 
Reason for Referral 
Step  Chi-
square 
df Sig. 
Step 1 
  
Step 45.535 14 .000 
 Block 45.535 14 .000 
 Model 45.535 14 .000 
Step 12 Step -2.771 1 .096 
 Block 35.896 4 .000 
Student Referred for Suicidal Ideation, Gesture, 
or Attempt 
 Model 35.896 3 .000 
       
Step 1 
 
Step 326.963 14 .000 
 Block 326.963 14 .000 
 Model 326.963 14 .000 
Step 12 Step -2.724 1 .099 
 Block 315.174 4 .000 
Student not Referred for Suicidal Ideation, 
Gesture, or Attempt 
 Model 315.174 3 .000 
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the test is not statistically significant, we accept the null hypothesis that there is no 
difference between observed and model-predicted values, implying that the final model’s 
estimates do not fit the data at an acceptable level. 
R Square for students at risk for suicidal ideation, gesture, or attempt decreased 
from the complete model (step 1, Cox and Snell R Square = .022, Nagelkerke R Square = 
.133) to the final model (step 12, Cox and Snell R Square = .017, Nagelkerke R Square = 
.105).  Cox and Snell R Square showed that 1.7% of the variance in drug and alcohol 
policy violations per case is explained by the predictor variables in the final model.  
Nagelkerke R Square indicated that 10.5% of the variance is explained by the predictor 
variables in the final model.  These numbers are small, and do not account for at least 
89.5% of the variance in attendance. 
Cox and Snell R Square (.009) remained the same for the complete and final 
models for students at risk for suicide.  Nagelkerke R Square decreased slightly from the 
complete model (.056) to the final model (.054).  Cox and Snell R Square showed that 
0.9% of the variance in attendance per case is explained by the predictor variables in the 
final model.  Nagelkerke R Square for the final model indicated that 5.4% of the variance 
is explained by the predictor variables in the final model.  These numbers are small, and 
do not account for at least 94.6% of the variance in attendance. 
ii.  Binomial Logistic Regression Analysis of the Relationship Between 
Promotion/Graduation Status, Referral in Previous Grade(s), and Control Variables 
The relationship between promotion/graduation status (where 0 = retained and 2 = 
promotion/graduation status), referral in previous grade, and control variables was 
analyzed using binary logistic regression with backward elimination (Table 79).  The 
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complete model for suicidal students was reduced from 14 variables (step 1) to 3 
variables (step 13) (Table 79).  The final model for suicide risk included no referrals 
during a previous grade, 1 independent variable, and 2 control variables.   
The complete model for students who were referred to the SAP for reasons other 
than suicide risk was reduced from 14 variables (step 1) to 8 variables (step 13) (Table 
79).  The final model for these students included 2 referrals during previous grades and 6 
control variables.   
Table 79.  Binomial Logistic Regression Model for Referrals to the SAP During Previous 
Grades Predicting Promotion/Graduation Status 
95.0% C.I. for 
EXP(B) 
 
 
Referral Reasons 
 
 
Step 
 
Predictor 
Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
Non-White 
Ethnicity 
.786 .201 15.216 1 .000 2.194 1.478 3.256 
# of times 
referred during 
current school 
year 
-.263 .102 6.662 1 .010 .769 .63 .939 
Grade .203 .086 5.536 1 .019 1.225 1.035 1.452 
Students Referred 
for Suicidal 
Ideation, Gesture, 
or Attempt 
 
n = 1,990 
13 
Constant .258 .887 .085 1 .771 1.295     
           
Gender -.390 .042 87.045 1 .000 .677 .624 .735 
Age -.335 .028 139.42 1 .000 .715 .677 .756 
Special 
Education 
Student 
-.219 .052 17.689 1 .000 .803 .726 .890 
# of times 
referred during 
current school 
year 
-.165 .035 22.185 1 .000 .848 .792 .908 
Previously 
Referred in 
Grade 10 
.540 .122 19.442 1 .000 1.715 1.349 2.180 
Non-White 
Ethnicity 
.795 .046 298.090 1 .000 2.214 2.023 2.423 
Previously 
Referred in 
Grade 9 
.930 .191 23.725 1 .000 2.535 1.744 3.686 
Constant 4.002 .599 44.709 1 .000 54.702     
Students Referred 
for Reasons Other 
than Suicide Risk 
 
n = 35,069 
13 
  
  
  
  
  
  
  
  
  
Grade .275 .079 12.03 1 .001 1.316 1.127 1.537 
  
For suicidal students, being referred to the SAP during a higher grade or being of 
Non-White ethnicity were associated with being promoted or graduating, the desired 
outcome (refer to slope coefficients [B] in Table 80).  Odds were 1.2 to 2.2 times as likely 
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that students at risk for suicide would be promoted or graduate than if they had not 
received either of the services.   
For students referred to the SAP for all other reasons combined, being referred 
during grades 9 or 10, being referred during a higher grade, and being of Non-White 
ethnicity were associated with promotion/graduation (refer to slope coefficients [B] in 
Table 80).  Odds of being promoted or graduating were approximately 1 1/3 to 2 1/2 
times as likely than they would have been if students had not been referred during grades 
9 or 10, attended a lower grade, or were White (Caucasian). 
Table 80.  Previous Referrals Associated with Being Promoted or Graduating 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds Ratio Predictor Variable B Odds Ratio 
Grade .203 1.225 Grade .275 1.316 
Non-White Ethnicity .786 2.194 Previously Referred in Grade 10 .54 1.715 
- - - Non-White Ethnicity .795 2.214 
- - - Previously Referred in Grade 9 .93 2.535 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred to the SAP an increased number of times during the current school year is 
associated with being retained, the undesired outcome (Table 81).  Odds were less than 
one that these students would graduate or be promoted (refer to odds ratios in Table 81).  
In other words, odds were greater than one that they would be retained in the same grade 
the next school year. 
For students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt, being older (age in years), referred to the SAP an increased 
number of times during the current school year, being female, and being a special 
education student were associated with being retained in the same grade (Table 81).  
Odds were less than one that these students would be promoted or graduate than if they 
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had been younger, referred fewer times, male, and were not special education students.  
In other words, odds were greater than one that they would be retained in the same grade. 
Table 81.  Previous Referrals Associated with Being Retained 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Predictor Variable 
 
B 
Odds  
Ratio 
 
Predictor Variable 
 
B 
Odds 
Ratio 
# of times referred during current 
school year 
-.263 .769 Gender -.39 .677 
- - - Age -.335 .715 
- - - Special Education Student -.219 .803 
- - - # of times referred during current 
school year 
-.165 .848 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
2.336 for step 13, the final step of the model (Table 82).  The value was not significant 
since p was greater than 0.1 for the step (p = .126).  However, both the block (27.674) 
and model Chi-square (27.674) indicated that the predictor variables in the model enable 
us to make better predictions about promotion/graduation status than we could make 
without them.  In this case, p is significant at less than 0.05 (p = .000), and we reject the 
null hypothesis that knowing the predictor variables makes no difference in predicting 
promotion/graduation status (the outcome).  In other words, the model enables us to make 
predictions about promotion/graduation. 
For students referred for reasons other than suicidal ideation, gesture, or attempt, 
Chi-square (-4.236) for the final step (step 8) decreased from the previous step (Table 
82).  The value was significant since p was less than 0.1 for the step (p = .040).  In 
addition, both the block (885.130) and model Chi-square (885.130) indicated that the 
predictor variables in the model enable us to make better predictions about 
promotion/graduation status than we could make without them (p = .000).  The model for 
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students referred for reasons other than suicide risk enables us to make predictions about 
promotion/graduation status.  
Table 82.  Omnibus Tests of Model Coefficients for the Relationship Between 
Promotion/Graduation Status and Referrals During Previous Grades 
 
Reason for Referral 
 
Step 
 Chi-
square 
 
df 
 
Sig. 
Step 1 Step 38.370 14 .000 
  Block 38.370 14 .000 
  Model 38.370 14 .000 
Step 13 Step -2.336 1 .126 
  Block 27.674 3 .000 
Students Referred for Suicidal Ideation, Gesture, or 
Attempt 
  Model 27.674 2 .000 
       
Step 895.851 14 .000 
Block 895.851 14 .000 
Step 1 
 
Model 895.851 14 .000 
Step 8 
 
Step -4.236 1 .040 
  Block 885.130 8 .000 
Students Referred for Reasons Other than Suicide 
Risk 
  Model 885.130 7 .000 
 
The Hosmer and Lemeshow Test for students referred to the SAP for suicide risk 
increased from the complete model (step 1, Chi-square = 4.669, df = 8, p = .792) and was 
not statistically significant (Step 13, Chi-square = 12.081, df = 7, p = .098).  This is the 
desired result because it indicates good model fit.  However, p for the final model (p = 
.098) is far less than p for the complete model (p = .7920), indicating that the complete 
model fits the data better than the final model.  However, since the test is not statistically 
significant, we still fail to reject (we accept) the null hypothesis that there is no difference 
between observed and model-predicted values, implying that the final model’s estimates 
fit the data at an acceptable level. 
The Hosmer and Lemeshow Test for students referred to the SAP for reasons 
other than suicide risk increased from the complete model (step 1, Chi-square = 8.658, df 
= 8, p = .372) and was not statistically significant (Step 8, Chi-square = 15.120, df = 8, p 
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= .057).  This is the desired result because it indicates good model fit.  However, p for the 
final model (step 8, p = .057) is less than p for the complete model (step 1, p = .372), 
indicating that the complete model fits the data better than the final model.  However, 
since the test is not statistically significant, we fail to reject (we accept) the null 
hypothesis that there is no difference between observed and model-predicted values, 
implying that the final model’s estimates fit the data at an acceptable level. 
R Square for students referred to the SAP for suicidal ideation, gesture, or attempt 
decreased from the complete model (step 1, Cox and Snell R Square = .019, Nagelkerke 
R Square = .048) to the final model (step 13, Cox and Snell R Square = .014, Nagelkerke 
R Square = .035).  Cox and Snell R Square for the final model showed that 1.4% of the 
variance in promotion/graduation status per case is explained by the predictor variables in 
the final model.  Nagelkerke R Square indicated that 3.5% of the variance is explained by 
the predictor variables in the final model.  These numbers are small, and do not account 
for at least 96.5% of the variance in promotion/graduation status. 
Cox and Snell R Square (.025) remained the same for the complete and final 
models for students referred to the SAP for reasons other than suicide risk.  Nagelkerke R 
Square decreased slightly from the complete model (.061) to the final model (.060).  Cox 
and Snell R Square showed that 2.5% of the variance in promotion/graduation status per 
case is explained by the predictor variables in the models.  Nagelkerke R Square 
indicated that 6.0% of the variance is explained by the predictor variables in the final 
model.  These numbers are small, and do not account for at least 94% of the variance in 
promotion/graduation status. 
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iii.  Binomial Logistic Regression Analysis of the Relationship Between Suspensions, 
Referral in Previous Grade(s), and Control Variables 
The relationship between suspensions (where 0 = no, suspensions did not 
decrease since referral to the SAP, and 1 = yes, suspensions did decrease since referral to 
the SAP), referrals during previous grades, and control variables was analyzed using 
binary logistic regression with backward elimination (Table 83).  The model created for 
students who were referred to the SAP for reasons other than suicidal ideation, gesture, or 
attempt had poor model fit.  Changing the level of significance (p) for the inclusion of 
predictor variables from 0.05 to 0.1 did not improve the model.  Therefore, no model is 
discussed for students who were referred to the SAP for reasons other than suicidal 
ideation, gesture, or attempt. 
Table 83.  Binomial Logistic Regression Model for Referrals to the SAP During Previous 
Grades Predicting Suspensions 
95.0% C.I. for 
EXP(B) 
 
 
Referral Reasons 
 
 
Step 
 
Predictor 
Variable 
 
 
B 
 
 
S.E. 
 
 
Wald 
 
 
df 
 
 
Sig. 
 
 
Exp(B) Lower Upper 
# of times 
referred during 
current school 
year 
-.446 .073 36.862 1 .000 .64 .554 .739 
Month .129 .028 21.26 1 .000 1.138 1.077 1.202 
Special 
Education 
Student 
.448 .14 10.223 1 .001 1.565 1.189 2.06 
Non-White 
Ethnicity 
.57 .168 11.49 1 .001 1.769 1.272 2.46 
School located in 
rural PA county 
.434 .143 9.219 1 .002 1.544 1.166 2.043 
Constant 1.938 .776 6.241 1 .012 6.944     
Students Referred for 
Suicidal Ideation, 
Gesture, or Attempt 
  
n = 2,040 
10 
Gifted Student -1.355 .732 3.427 1 .064 .258 .061 1.083 
           
Students Referred for 
Reasons Other than 
Suicide Risk 
 
n = 36,497 
 Not included due to poor model fit. 
  
For students referred to the SAP for suicidal ideation, gesture, or attempt, being a 
special education student, being referred during a later month of the school year, 
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attending school in a rural county, and being of Non-White ethnicity were associated with 
decreased suspensions since referral to the SAP, the desired outcome (refer to slope 
coefficients [B] in Table 84).  Odds were approximately 1.1 to over 1.75 times as likely 
that these students would have decreased suspensions than if they were not special 
education students, had been referred during an earlier month of the school year, attended 
school in an urban county, or were of White ethnicity.   
Table 84.  Previous Referrals Associated with Decreased Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds 
Ratio 
Predictor Variable B Odds 
Ratio 
Month .129 1.138 Not included due to poor model 
fit. 
- - 
School located in rural PA 
county 
.434 1.544 
 - - 
Special Education Student .448 1.565 
 - - 
Non-White Ethnicity .570 1.769 
 - - 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times and being gifted were associated with suspensions 
that continued after referral to the SAP, the undesired outcome (Table 85).  Odds were 
less than one that these students would have decreased suspensions (refer to odds ratios in 
Table 85).  In other words, odds were greater than suspensions would not decrease.   
Table 85.  Previous Referrals Associated with Continued Suspensions 
Students Referred for Suicidal Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
Predictor Variable B Odds 
Ratio 
Predictor 
Variable 
B Odds 
Ratio 
Gifted Student -1.355 .258 - - - 
# of times referred during current 
school year 
-.446 .640 - - - 
 
For students referred for suicidal ideation, gesture, or attempt, Chi-square was -
3.610  for step 10, the final step of the model (Table 86).  The value was significant since 
p was less than 0.1 for the step (p = .057).  In addition, both the block (100.159) and 
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model Chi-square (100.159) indicated that the predictor variables in the model enable us 
to make better predictions about suspensions than we could make without them.  In this 
case, p is significant at less than 0.05 (p = .000), and we reject the null hypothesis that 
knowing the predictor variables makes no difference in predicting suspensions.  In other 
words, the model enables us to make predictions about suspensions. 
Table 86.  Omnibus Tests of Model Coefficients for the Relationship Between 
Suspensions and Referrals to the SAP During Previous Grades 
 
Reason for Referral 
 
Step 
 Chi-square  
df 
 
Sig. 
Step 1 Step 112.181 14 .000 
  Block 112.181 14 .000 
  Model 112.181 14 .000 
Step 10 Step -3.610 1 .057 
  Block 100.159 6 .000 
Students Referred for Suicidal Ideation, Gesture, 
or Attempt 
  Model 100.159 5 .000 
       
Students Referred for Reasons Other than 
Suicide Risk 
Not included due to poor model fit. 
 
The Hosmer and Lemeshow Test for students referred to the SAP for suicidal 
ideation, gesture, or attempt increased from the complete model (step 1, Chi-square = 
3.376, df = 8, p = .909) and was not statistically significant (Step 10, Chi-square = 
11.284, df = 8, p = .186).  This is the desired result because it indicates good model fit.  
However, p for the final model (p = .186) is far less than p for the complete model (p = 
.909), indicating that the complete model fits the data better than the final model (step 
10).  However, since the test is not statistically significant, we fail to reject (we accept) 
the null hypothesis that there is no difference between observed and model-predicted 
values, implying that the final model’s estimates fit the data at an acceptable level. 
R Square decreased from the complete model (Cox and Snell R Square = .054, 
Nagelkerke R Square = .096) to the final model (Cox and Snell R Square = .048, 
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Nagelkerke = .086) for students referred to the SAP for suicidal ideation, gesture, or 
attempt.  For the final model, Cox and Snell R Square showed that 4.8% of the variance 
in suspensions per case is explained by the predictor variables in the final model.  
Nagelkerke R Square indicated that 8.6% of the variance is explained by the predictor 
variables in the final model.  These numbers are small, and do not account for at least 
91.4% of the variance in suspensions. 
iv.  Multinomial Logistic Regression Analysis of the Relationship Between Academic 
Performance, Referral in Previous Grade(s), and Control Variables 
The relationship between academic performance (where 0 = declined, 1 = 
remained the same, and 3 = improved), referral in previous grade(s), and control variables 
was analyzed using multinomial logistic regression with backward elimination (Table 
87).  The model that was created using a significance level of 0.05 for inclusion of 
predictor variables did not have good model fit.  Therefore, a model was created using 
0.1 as the significance level.  This improved model fit, and both the models for suicidal 
students and those referred for other reasons were generated using 0.1 (p). 
The complete model for suicidal students whose academic performance declined 
was reduced from 14 variables to 1 control variable (Table 87).  The model for suicidal 
students whose academic performance improved was reduced from 14 variables to 1 
variable in which the student was referred during a previous grade.   
The model created for students who were referred to the SAP for reasons other 
than suicidal ideation, gesture, or attempt, had poor model fit when using an alpha level 
(p) of 0.05 for inclusion of variables in the model.  Changing the alpha level (p) to 0.1 did 
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not improve model fit.  Therefore, no model is included for students who were referred to 
the SAP for reasons other than suicide risk.   
Table 87.  Multinomial Logistic Regression Model for Referrals to the SAP During 
Previous Grades Predicting Academic Performance 
 
95% Confidence 
Interval for 
Exp(B) 
 
 
 
 
Reason for 
Referral 
Academic 
performance 
has worsened, 
remained the 
same, or 
improved(a) 
 
 
 
 
Predictor 
Variable 
 
 
 
 
 
B 
 
 
 
 
Std. 
Error 
 
 
 
 
 
Wald 
 
 
 
 
 
df 
 
 
 
 
 
Sig. 
 
 
 
 
 
Exp(B) 
Lower 
Bound 
Upper 
Bound 
# of times 
referred 
during 
current 
school 
year 
.587 .199 8.725 1 .003 1.799 1.219 2.657 Declined 
  
  
Intercept -7.399 3.528 -7.399 1 .036    
Intercept -9.006 2.693 11.182 1 .001       
Age .492 .158 9.685 1 .002 1.635 1.200 2.228 
Students 
Referred for 
Suicidal 
Ideation, 
Gesture, or 
Attempt 
 
n = 181 Improved 
   
  
  
Previously 
referred in 
grade 11 
.957 .391 5.992 1 .014 2.604 1.210 5.604 
            
Students 
Referred for 
Reasons 
Other than 
Suicide 
Risk 
 
n = 3,180 
 
 
  
  No model included due to poor model fit. 
 
  
a  The reference category is: Remained the same. 
 
For students referred to the SAP for suicidal ideation, gesture, or attempt, being 
referred an increased number of times was associated with academic performance that 
declined (Table 88).  Being referred to the SAP during grade 11 had odds great than one 
that academic performance would improve (refer to Exp[B] in Table 88).   
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Table 88.  Previous Referrals with Odds Ratio Greater than One Associated with 
Academic Performance 
Students Referred for Suicidal 
Ideation,  
Gesture, or Attempt 
Students Referred for Reasons  
Other than Suicide Risk 
 
Suspensions 
Declined or 
Improved Predictor 
Variable 
 
B 
Odds 
Ratio 
Predictor  
Variable 
 
B 
Odds 
Ratio 
Declined # of times referred 
during current school 
year 
.587 1.799 No model could be 
generated due to poor 
model fit. 
- - 
       
Improved Age .492 1.635 - - - 
 Previously referred in 
grade 11 
.957 2.604 - - - 
 
No independent variables were associated with odds ratio less than one for 
academic performance that declined or improved. 
For tests of goodness-of-fit, statistical significance (p ≤ .05) indicates that the 
model is a poor fit for the data.  Thus, p must be greater than .05 to indicate that the data 
fit the model.  For students referred to the SAP for suicidal ideation, gesture, or attempt, 
Pearson Chi-Square (365.74, df = 354, p = .22) is not statistically significant, indicating 
that the model does fit the data.  Deviance Chi-square (359.760, df = 354, p = .405) also 
is not statistically significant, indicating that the model has good model fit.  Both tests 
indicate goodness-of-fit of the model.   
v.  Multinomial Logistic Regression Analysis of the Relationship Between Attendance, 
Referral in Previous Grade(s), and Control Variables 
The relationship between attendance (where 0 = declined, 1 = remained the same, 
and 3 = improved), referral in previous grade, and control variables was analyzed using 
multinomial logistic regression with backward elimination.  The models created for 
students referred to the SAP for suicidal ideation, gesture, or attempt and all other reasons 
combined had no predictor variables (intercepts only).  Changing the level of significance 
(p) from 0.05 to 0.1 did not change the models.  Thus, no models are included. 
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vi.  Summary 
This section identified referrals during previous grades that were predictors of any 
of the five educational outcomes (Table 89).   
Table 89.  Previous Referrals as Predictors of Educational Outcomes 
 Educational Outcomes 
 
 
Control Variables 
and Services 
Drug/ Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
 
 
Suspensions 
 
Academic 
Performance 
 
 
Attendance 
Age (CV) 
 --
***
  +**  
Gender (female) (CV) 
--
***
 --
***
   
 
Legally emancipated 
(CV)      
Special education 
student (CV)  --
***
 +**   
Gifted student (CV) 
  -
*
  
 
Grade (CV) 
 +**  ++**    
Month (CV) +*** ++***  +***   
Non-White ethnicity 
(CV)  +
***
  +*** +**   
White ethnicity (CV) ++**     
Unknown ethnicity 
(CV) +
**
    
 
School located in 
rural PA county (CV)   +
**
  
 
# of times referred 
during current school 
year (CV) 
-
**
  --
***
 -
**
  --
***
 -
***
 -
**
 
 
Previously referred in 
grade 9 +
**
 ++***    
Previously referred in 
grade 10  ++
***
    
Previously referred in 
grade 11    +
**
  
*** p = 0.000,  ** p < 0.05, * p < 0.1 
+ = odds ratio > one of an improved educational outcome for suicidal students. 
- = odds ratio < one of an improved educational outcome for suicidal students. 
++ = odds ratio > one of an improved educational outcome for all other students combined. 
-- = odds ratio < one of an improved educational outcome for all other students combined. 
CV = control variable 
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All models that were generated for referral to previous grades and educational 
outcomes (drug and alcohol policy violations, promotion-graduation status, suspensions 
and academic performance) had good model fit, meaning that they fit the data.  No 
models could be generated for referral to previous grades and attendance. 
The following table contains all a summary of associations between the various 
independent variables and educational outcomes (dependent variables) of students 
referred to the SAP and those referred for all other reasons combined (Table 90). 
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Table 90.  Independent Variables that Predicted Educational Outcomes for SAP Participants 
Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Gender (female) (CV) 
-
***
 -
***
 -
***
 -
**
 -
**
 
# of times referred during current 
school year (CV) -
***
 -
***
 -
***
 -
**
 -
***
 
Suicidal Ideation, Gesture, or 
Attempt and Self-Reported Problem -
**
 +**   +** 
Grade (CV) +** +*** +*** +** +** 
Attendance +** +*** +***  -** 
Behavioral Concerns +*** +*** +***   
Violated Other School Policy +*** +** +***   
Unexplained Drop in Grades 
 +**  -*** -** 
Suicidal Ideation, Gesture, or 
Attempt +
**
  -
***
   
Month (CV) +***  +*** -*** -*** 
Involvement in Legal System +**  +***   
Violated Drug & Alcohol Policy +***  +***   
School located in rural PA county +**     
Suffered Recent Loss 
 -
**
 -
***
 -
***
  
Self-Reported Problem 
 -
***
 -
***
 -
***
 -
***
 
Control Variables and 
Referral Reasons 
 
+ = odds ratio > 1 of an 
improved educational 
outcome.  
- = odds ratio < 1 of an 
improved educational 
outcome. 
CV = control variable. 
 
Social Concerns 
 -
***
 -
**
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Other Referral Reason 
 -
**
 -
**
 -
**
 +** 
Special education student (CV) 
 -
***
 +***   
Age (CV) 
 -
***
    
Non-White ethnicity (CV) 
 +*** +***   
Academic Performance/Performing 
Below Academic Ability  +
***
 +***   
Child Abuse and Neglect 
  -
**
 -
**
  
Unknown ethnicity (CV) 
  -
**
   
Gifted student (CV) 
  -
***
   
Legally emancipated (CV) 
  -
**
   
Traumatic Event 
  -
**
   
Re-Entry into School 
  +** -** -** 
Violated Violence and Weapons 
Policy   +
***
   
Total # of Referral Reasons 
   -
***
  
 
     
Drug/alcohol education/ prevention 
group (S) +
**
 --
***
 ++*** ++**  
One-to-one follow-up (S) +** --** ++*** -** --*** 
Control Variables and 
Services 
 
+ = odds ratio > 1 of an 
improved educational Age (CV) +** -**   --*** --** +**  --**  
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Alternative school placement (S) +*** ++** +**  ++**  -**  --*** 
Total # of Services Obtained or 
Recommended (CV) +
***
 ++*** +*  ++*** ++***  
One-to-one counseling  (S) +** ++** ++** +**  
Children & youth services (TR) +*** ++** ++***   
Month (CV) +***  +*** ++*** --*** --*** 
Juvenile probation (S) +**  +**  ++** ++***  
Assessment by behavior specialist 
(e.g. combined drug and alcohol, 
mental health, violence, etc.) (TR) 
+**  +**  ++**   
Assessment by licensed drug and 
alcohol provider (TR) +
***
  +*** ++***   
Crisis intervention (S) +**  ++*** -**  
Continue existing mental health 
services (TR) +
**
    --
**
 
Faith organization (TR) +**     
# of times referred during current 
school year (CV)  
--***
 -
***
  --
***
 --
**
 --
***
 
After-care services (CA) 
 -
**
   +** 
Gender (female) (CV) 
 --
***
 -
**
  --
***
 -
* 
 --
**
 --
***
 
Gifted student (CV) 
 --
**
 -
**
  --
***
   
outcome for suicidal 
students. 
- = odds ratio < 1 of an 
improved educational 
outcome for suicidal 
students. 
++ = odds ratio > 1 of an 
improved educational 
outcome for all other 
students combined. 
-- = odds ratio < 1 of an 
improved educational 
outcome for all other 
students combined. 
CA – community-agency 
service. 
CV – control variable. 
IEV – interaction effect 
variable. 
S - school service. 
TR = team 
recommendation. 
School located in rural PA county 
 --
**
 +**   
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
(CV) 
Mental health support group (S) 
 --
***
    
Other in-school group (S) 
 --
***
   --
***
 
Special education student 
 -
**
    --
***
 +**  ++***   
Other social services agencies (e.g. 
Children, Youth, and Family 
services)  (TR) 
 -
**
   ++***   --** 
Non-White ethnicity (CV) 
 +*** +**   
Grade (CV) 
 +**  ++*** +**  ++*** ++*** ++** 
Academic support (S) 
 +***  ++*** ++*** --*** -***  --*** 
Outpatient drug/alcohol treatment 
(CA)  +
***
  ++*** ++*** +**  ++***  
Mental health treatment—partial 
program (CA)  +
**
   ++**    
White ethnicity (CV) 
 ++*** --***   
SAP Team Intervention (S) 
 ++*** -**  ++** ++**  
Drop-out prevention program (S) 
 ++*** +**  ++***   
Multidisciplinary Team Evaluation 
(MTE) (S)  ++
***
 +**  ++***   
Other community services (CA) 
 +***  ++*** +**  ++*** -**  
Academic support (CA) 
 ++*** ++** ++**  
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Inpatient drug/alcohol treatment 
(CA)  ++
**
 ++***   
Inpatient mental health treatment 
(CA)  ++
***
 ++**   
Juvenile probation (CA) 
 ++*** ++**   
Outpatient mental health treatment 
(CA)  ++
***
 ++*** -**  
Unknown ethnicity (CV) 
  --
***
   
No services recommended (CA) 
  --
***
  --
**
 
Crisis intervention & outpatient 
mental health treatment (IEV)   +
**
 +** +** 
Conflict resolution (S) 
  ++***   
Mentoring (S) 
  ++** -** -*  --** 
Social worker (S) 
  ++**  --*** 
Assessment by other social 
services agency (TR)   ++
**
 ++*  
Juvenile probation (TR) 
  ++**   
Drug/alcohol aftercare/support 
group (S)    --
**
  
Other (TR) 
   --
**
  
One-to-one follow-up & outpatient 
mental health treatment (IEV)    +
**
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Continue existing drug and alcohol 
services    ++
**
 ++** 
Other school services (S) 
    --
**
 
Mental health treatment—
behavioral health services rehab 
(CA) 
    ++** 
Drug/alcohol education/ prevention 
group (S) +
**
 --
***
 ++*** ++**  
 
     
# of times referred during current 
school year (CV) -
**
 -
**
 -
***
 --
**
 --
**
 
1 – “Counties in metro areas of 1 
million population or more.” -
**
  -
**
 ++** +**  --*** 
Month (CV) +***  +*** --*** -**  --*** 
Unknown ethnicity (CV) +**     
Grade (CV) 
 +** +** ++***  
Age (CV) +**   +**  --**  
Non-White ethnicity (CV) 
 +*** +***   
2 – “Counties in metro areas of 
250,000 to 1 million population”  +
**
  +**  ++*** +** 
Gender (female) (CV) 
  -
**
 -
**
  --
**
 --
**
 
Control Variables and 
Rural-Urban Continuum 
Codes 
 
+ = odds ratio > 1 of an 
improved educational 
outcome for suicidal 
students. 
- = odds ratio < 1 of an 
improved educational 
outcome for suicidal 
students. 
++ = odds ratio > 1 of an 
improved educational 
outcome for all other 
students combined. 
-- = odds ratio < 1 of an Special education student (CV) 
  +**   
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
7 – “Urban population of 2,500 to 
19,999, not adjacent to a metro 
area” 
  +**  --*** 
3 – “Counties in metro areas of 
fewer than 250,000 population”    -
**
 --
**
 
4 – “Urban population of 20,000 or 
more, adjacent to a metro area”    ++
**
  
6 – “Urban population of 2,500 to 
19,999, adjacent to a metro area”    ++
***
  
Special education student 
     
Gifted student (CV) 
     
White ethnicity (CV) 
     
School located in rural PA county 
(CV)      
5 – “Urban population of 20,000 or 
more, not adjacent to a metro area”      
8 – “Completely rural or less than 
2,500 urban population, adjacent to 
a metro area” 
     
9 – “Completely rural or less than 
2,500 urban population, not 
adjacent to a metro area” 
     
improved educational 
outcome for all other 
students combined. 
CV – control variable. 
 
 
     
Control Variables and Age (CV) +** --*** --*** +**  
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Gender (female) (CV) 
 --
***
 -
**
  --
***
 --
***
 -
**
 --
**
 
Legally emancipated 
  --
**
   
Special education student 
 --
***
 +**  ++***   
Gifted student (CV) 
 --
**
 -
*
  --
***
   
Grade (CV) 
 +**  ++*** +**  ++*** ++*** ++** 
Month (CV) +***  +*** ++*** --*** --*** 
Non-White ethnicity (CV) 
 +***  ++*** +**   
White ethnicity (CV) 
  --
***
 --
**
  
Unknown ethnicity (CV) +**  --***   
School located in rural PA county 
(CV)      
# of times referred during current 
school year (CV) -
**
 -
**
  --
***
 -
***
  --
***
 +** --** 
1 – In large metro area of 1+ million 
residents    -
**
  --
***
 ++** 
2 – In small metro area of less than 
1 million residents   +
***
 ++***  ++*** 
3 – Micropolitan area adjacent to 
large metro area   ++
***
  ++*** 
4 – Noncore adjacent to large metro 
area   ++
**
   
Urban Influence Codes 
 
+ = odds ratio > 1 of an 
improved educational 
outcome for suicidal 
students. 
- = odds ratio < 1 of an 
improved educational 
outcome for suicidal 
students. 
++ = odds ratio > 1 of an 
improved educational 
outcome for all other 
students combined. 
-- = odds ratio < 1 of an 
improved educational 
outcome for all other 
students combined. 
CV – control variable. 
 
 
5 – Micropolitan area adjacent to 
small metro area +
**
  +**  ++** 
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
6 – Noncore adjacent to small metro 
area and contains a town of at least 
2,500 residents 
 --
***
 --
***
   
7 – Noncore adjacent to small metro 
area and does not contain a town of 
at least 2,500 residents 
  +**   
8 – Micropolitan area not adjacent 
to a metro area  --
**
 +**   
9 – Noncore adjacent to micro area 
and contains a town of at least 
2,500 residents 
  +**  --**   
10 – Noncore adjacent to micro 
area and does not contain a town of 
at least 2,500 residents 
     
11 – Noncore not adjacent to metro 
or micro area and contains a town 
of at least 2,500 residents 
     
12 – Noncore not adjacent to metro 
or micro area and does not contain 
a town of at least 2,500 residents 
     
 
 
     
Age (CV) 
 --
***
  +**  
Gender (female) (CV) 
--
***
 --
***
    
Legally emancipated (CV) 
     
Special education student (CV) 
 --
***
 +**   
Control Variables and 
Previous Referrals 
 
+ = odds ratio > 1 of an 
improved educational 
outcome for suicidal 
students. 
- = odds ratio < 1 of an Gifted student (CV)   -*   
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Educational Outcomes 
 
 
Independent Variables 
Drug & 
Alcohol 
Policy 
Violations 
Promotion/ 
Graduation 
Status 
Suspensions Academic 
Performance 
Attendance 
Grade (CV) 
 +**  ++**    
Month (CV) +***  ++***  +***   
Non-White ethnicity (CV) 
 +***  ++*** +**   
White ethnicity (CV) ++**     
Unknown ethnicity (CV) +**     
School located in rural PA county 
(CV)   +
**
   
# of times referred during current 
school year (CV) -
**
  --
***
 -
**
  --
***
 -
***
 -
**
  
Previously referred in grade 9 +** ++***    
Previously referred in grade 10 
 ++***    
improved educational 
outcome for suicidal 
students. 
++ = odds ratio > 1 of an 
improved educational 
outcome for all other 
students combined. 
-- = odds ratio < 1 of an 
improved educational 
outcome for all other 
students combined. 
CV – control variable. 
 
Previously referred in grade 11 
   +**  
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f.  Comparison of Educational Outcomes for SAP Participants and Non-Participants 
 A post-hoc analysis was conducted to compare educational outcomes for students 
at risk for suicide who were referred and participated in the SAP to those for students at 
risk for suicide who were referred but did not participate in the SAP (Tables 91 and 92).  
The analysis was completed using frequency distributions. 
Table 91.  Educational Outcomes for Students Referred to the SAP for Suicidal Ideation, 
Gesture, or Attempt 
  Students Who 
Participated in the 
SAP 
Students Who Did 
Not Participate in the 
SAP 
 
 
 
Educational 
Outcomes 
 
 
 
Results 
 
 
 
Frequencies 
 
 
 
% 
 
 
 
Frequencies 
 
 
 
% 
Difference in % 
(% Participants – 
% Non-
participants) 
Drug and 
Alcohol 
Policy 
Violations 
Did not 
decrease 
228 2.0 21 3.3 -1.3 
 Decreased 11,086 98.0 623 96.7 1.3 
Promotion/ 
Graduation 
Status 
Retained 810 7.3 72 11.2 -3.9 
 Promoted 
or 
Graduated 
10,227 92.7 571 88.8 3.9 
Suspensions Suspended 
since 
current 
referral 
1,458 12.8 115 17.4 -4.6 
 Not 
suspended 
since 
current 
referral 
9,908 87.2 547 82.6 4.6 
Academic 
Performance 
Declined 1,090 15.8 96 19.3 -3.5 
 Remained 
the same 
3,692 53.5 339 68.1 -14.6 
 Improved 2,115 30.7 63 12.7 18.0 
Attendance Declined 919 13.7 74 15.1 -1.4 
 Remained 
the same 
4,034 60.1 358 72.9 -12.8 
 Improved 1,755 26.2 59 12.0 14.2 
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Students who were referred to the SAP for suicidal ideation, gesture, or attempt and 
participated in the SAP had a great percentage of improvement for all educational 
outcomes compared to students who were referred for suicide risk but did not participate.  
However, the percentage of SAP participants who had fewer drug and alcohol policy 
violations was only 1.3% greater than the percentage for non-participants.  The outcome 
that showed the greatest percentage of improvement for participants compared to non-
participants was academic performance (18.0% more participants had improved academic 
performance compared to non-participants). 
Table 92.  Educational Outcomes for Students Referred to the SAP for All Other Reasons 
Combined 
  Students Who 
Participated in the 
SAP 
Students Who Did 
Not Participate in 
the SAP 
 
 
 
Educational 
Outcomes 
 
 
 
Results 
 
 
 
Frequencies 
 
 
 
% 
 
 
 
Frequencies 
 
 
 
% 
Difference in % 
(% Participants 
– % Non-
participants) 
Drug and 
Alcohol Policy 
Violations 
Did not 
decrease 
3,274 2.8 471 2.5 0.3 
 Decreased 115,599 97.2 18,004 97.5 -0.3 
Promotion/ 
Graduation 
Status 
Retained 10,255 8.9 3,002 16.6 -7.7 
 Promoted or 
Graduated 
105,178 91.1 15,114 83.4 7.7 
Suspensions Suspended 
since current 
referral 
22,514 18.8 4,509 23.7 -4.9 
 Not 
suspended 
since current 
referral 
96,951 81.2 14,556 76.3 4.9 
 
 
Academic 
Performance 
Declined 10,448 15.1 2,631 18.5 -3.4 
 Remained 
the same 
36,308 52.6 9,002 63.2 -10.6 
 Improved 22,281 32.3 2,616 18.5 13.8 
Attendance Declined 8,653 12.9 2,029 14.8 -1.9 
 Remained 
the same 
38,779 57.8 9,544 69.6 -11.8 
 Improved 19,673 29.3 2,147 15.6 13.7 
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 Students who were referred to the SAP for all other reasons combined and 
participated in the SAP had a great percentage of improved educational outcomes, 
excluding drug and alcohol policy violations, compared to students who were referred for 
all other reasons combined but did not participate.  The percentage of SAP participants 
who had fewer drug and alcohol policy violations was 0.3% less than the percentage for 
non-participants.  The outcomes that showed the greatest percentages of improvement for 
participants compared to non-participants were academic performance (13.8% more 
participants had improved academic performance compared to non-participants) and 
attendance (13.7% more participants had improved academic performance compared to 
non-participants). 
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VI.  Discussion 
 The purpose of this study was to examine relationships between participation in 
Pennsylvania’s Student Assistance Program (SAP) and educational outcomes (drug and 
alcohol policy violations, promotion/graduation status, suspensions, academic 
performance, and attendance) for students at risk for suicide.  It asked the question, 
“Which, if any, reasons for referral, services, county rural-urban continuum codes, 
county urban-influence codes, or referrals to the SAP during previous grade(s) predicted 
any of the five educational outcomes for SAP participants?” This question was answered 
by performing binomial and multinomial logistic regression analyses using SAP data 
from school years 1997-1998 through 2005-2006, the latest years for which data was 
available.  The resulting regression models identified predictors of educational outcomes.  
A predictor is a variable that may foretell whether an educational outcome will improve, 
remain the same as it has been, or decline since a student was first referred to the SAP.  A 
predicting variable may be any one of the following:  (1) a particular reason that a student 
was referred to the SAP, such as suicidal ideation, gesture, or attempt, (2) a service that 
was recommended by a SAP team member and/or accessed by a student who participated 
in the SAP, (3) a rural-urban continuum code that designates the rural or urban status of a 
county based on a set of metropolitan and nonmetropolitan codes, (4) an urban influence 
code that indicates the geographic context of an area (size and access to larger economies 
that serve as centers of communication, information, trade, and finance), (5) referral to 
the SAP during a previous grade, or (6) a demographic characteristic or control variable, 
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such as age, gender, ethnicity, special education student, and legally emancipated student, 
that may influence an educational outcome (Table 90).   
Important findings that need to be understood by key stakeholders, including 
predictors of educational outcomes, are discussed in this section.  These include findings 
for SAP participants who were referred for suicidal ideation, gesture, or attempt, and 
findings for those referred for all other reasons combined.  Conclusions, limitations, and 
implications, as well as future steps that may be taken to make the SAP an evidence-
based program, are also discussed.  The term suicidal ideation, gesture or attempt and the 
term suicidality will be used interchangeably throughout this section. 
A.  Referral Reasons 
 This study focused on high school students who were referred and participated in 
the SAP due to suicidality.  In the literature review, several referral reasons that have 
been identified as risk factors for suicide were discussed.  These identified risk factors are 
reasons for referral to the SAP.   
 A decrease in drug and alcohol policy violations was the most improved outcome 
of the SAP associated with referral reasons.  This decrease is not surprising because the 
SAP was initially created in 1984 to address drug and alcohol problems (Commonwealth 
SAP Interagency Committee, 2004).  Although the SAP is currently designed to address 
referral reasons, including suicidality, intervention strategies for students at risk for 
suicide were not added until the 1986-1987 school year, two years after the program was 
initially created.   
 Having fewer drug and alcohol policy violations since first being referred to the 
SAP is an important finding because drug and alcohol use is an important factor to 
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address in the prevention of suicide.  Since it promotes adverse life events and has 
depressive effects, alcohol misuse predisposes persons to suicidal behavior (Brady, 
2006).  Furthermore, preteen initiation of alcohol use has been associated with increased 
risk for suicide when compared to nondrinkers (Swahn & Bossarte, 2007).  A diagnosis 
of substance use disorder between ages 16 and 19 years, together with neurobehavioral 
disinhibition (based on executive cognitive functioning; symptoms of disruptive 
behavior, oppositional defiant disorder, and attention deficit hyperactivity disorder; and 
difficult temperament), has been shown to account for suicide risk more than either factor 
alone (Tarter, Kirisci, Reynolds, & Mezzich, 2004).  
 Specific reasons for referral that were the most statistically significant in 
predicting fewer violations of school drug and alcohol policies were concerns about 
student behavior, violation of school drug and alcohol policies (both a reason for referral 
to the SAP as well as an outcome), and violation of other types of school policies 
(policies other than drug and alcohol, and violence and weapons policies), such as the 
dress code.  Suicidality predicted fewer drug and alcohol policy violations, but was less 
statistically significant. 
Being referred and participating in the SAP for both suicidality and self-reported 
problem(s) was a predictor of continued violations of drug and alcohol policies.  It is 
possible that at least some students who were both suicidal and had self-reported 
problems were self-medicating.  Use of drugs and alcohol to self-medicate was 
demonstrated in a study of 5,877 adolescents by Bolton, Cox, Clara, and Sareen (2006).  
Those who had anxiety and were using drugs and alcohol to try to medicate themselves 
were at increased risk for mood disorders, substance use disorders, and suicidal behavior. 
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Referral reason self-reported problem, when not entered into the regression model 
along with suicidality, was a predictor of the highest number of outcomes that continued 
to decline, including being retained in the same grade, continued suspensions, declining 
academic performance, and declining attendance.  Students who were referred and 
participated in the SAP and did so because they told a SAP team member, counselor, 
teacher, or other school employee that they were having problems, were more likely to 
fail their current grade, to continue to be suspended from school, had grades and/or 
performance on standardized tests that remained the same or continued to decline since 
referral, and continued to miss school days or to be tardy.  Students may have waited 
until their problems were severe before reporting them.  However, this was not the case 
based on grade or month of the year that students were referred to the SAP.  Percentages 
of students referred to the SAP for self-reported problems were almost the same for each 
grade (9th grade, 25.6%; 10th  grade, 25.7%;, 11th grade, 25.6%; and 12th grade, 25.3%).  
In addition, the most problems were self-reported during September through November, 
with the number of students who reported problems declining by month as the school 
year progressed. 
Other risk factors for suicide that predicted poor educational outcomes included 
suffering a recent loss, such as death of a relative or loved one or loss of one’s family due 
to divorce; being referred to the SAP due to social concerns, such as a lack of friends or 
suddenly becoming introverted; and experiencing a traumatic event such as rape, being a 
victim of another type of crime, or being in a severe car accident or fire.  Perhaps these 
students were not receiving the intensive level of services that were needed. 
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Another concerning finding involved referral reason child abuse and neglect, a 
risk factor for suicide.  Students who were referred to the SAP because they allegedly 
were abused or neglected were more likely to have suspensions that continued or 
increased and performance/grades that continued to decline since they were first referred 
to the SAP.  It is possible that confounding parental, individual, and socio-economic 
variables played a role in educational outcomes (Boden, Horwood, & Fergusson, 2006).  
Children who are victims of sexual abuse, for example, are likely to have significant 
long-term problems (Frothingham et al., 2000), and these problems may include poor 
educational outcomes (Boden et al., 2006). 
B.  Services 
 This study compared logistic regression models for students who were referred 
and participated in the SAP for suicidality to logistic regression models for students who 
were referred and participated in the SAP for all other reasons combined.  Several 
services for students at risk for suicide predicted fewer violations of school drug and 
alcohol policies and a decrease in the number of suspensions since students were first 
referred to the SAP.  Policy violations and suspensions may go hand-in-hand since 
students who violate drug and alcohol policies may be suspended from school as 
punishment.  A total of 10,348 (88.2%) students who were referred to and participated in 
the SAP for suicidality had fewer violations of school drug and alcohol policy violations 
and fewer suspensions, 1,338 (11.4%) had fewer violations but continued suspensions, 
and 50 (0.4%) had both continued violations and continued suspensions.   
 The most statistically significant services that predicted having fewer drug and 
alcohol policy violations since first being referred to the SAP were placement at an 
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alternative school, such as a school for youth with disciplinary problems; community 
children and youth services (investigation of alleged abuse, foster care, etc.); and being 
assessed by a professional who has been licensed by the state of Pennsylvania as a drug 
and alcohol provider, the only service that was associated with both fewer drug and 
alcohol policy violations and fewer suspensions.  Assessment is a service recommended 
by SAP teams, but whether students follow through with the assessments is unknown.  
Perhaps being interviewed by a provider and talking about their drug and alcohol use or 
abuse has a positive effect on students.  The assessment may also result in increased 
parental/guardian support if the parent(s) or guardian(s) was not aware of the adolescent’s 
drug or alcohol problem.   
 No model that fit the data could be created for services and drug and alcohol 
policy violations of students referred to the SAP for all other reasons combined.  
Therefore, services that predicted decreased violations could not be compared to those of 
students referred for suicidality.  Decreased suspensions was the most frequently 
improved educational outcome for students who were referred and participated in the 
SAP for all other reasons combined (reasons other than suicidality) based on services.  
Many more services were statistically significant predictors for these participants.  
 Attendance was the educational outcome that had the poorest results for students 
referred to the SAP for suicidality and for those referred for all other reasons combined 
based on services.  Academic support in school, such as tutoring, was strongly associated 
with continued tardiness and missed days of school for suicidal students.  Those services 
that predicted continued attendance problems included one-to-one follow-up with school 
personnel; being placed in an alternative school; attending an in-school group other than 
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a drug and alcohol or mental health group; receiving academic support, such as tutoring, 
in school; and receiving services, such as case management, from a school social worker.  
Perhaps these services predicted continued poor attendance because they did not address 
the cause(s) of missed days or tardiness. 
 A service that is financially supported by the Pennsylvania Department of 
Education is mentoring.  The department administers the Education Mentoring Initiative, 
which provides grants to nonprofit community-based organizations such as Big Brothers 
and Big Sisters to work in partnership with public schools to develop mentoring 
programs (Pennsylvania Department of Education, 2008).  The programs connect 
community volunteers with students who are enthusiastic about receiving support through 
a mentoring relationship.  Mentoring was associated with both grades and/or performance 
on standardized tests that continued to decline and continued missed days of school or 
tardiness for students referred to the SAP for suicidality.  In contrast, mentoring was 
associated with fewer suspensions for students referred to the SAP for all other reasons 
combined.  
Because mentoring programs previously have been shown to be effective, 
decreased academic performance and decreased attendance for students at risk for suicide 
may be surprising findings.  In a study of a mentoring program in which firemen served 
as mentors for youth from a low income area of Los Angeles, de Anda (De Anda, 2001) 
found congruence between expectations and perceived outcomes of mentees.  In other 
words, expectations of youth who were mentored were met.  Most participants developed 
valued relationships with adults with whom they could communicate.  In another study, 
low-income teen mothers ages 16 through 24 years were mentored by professionally 
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employed adults (Zippay, 1995).  Discussions about incomes and the types of jobs that 
could be obtained if the young mothers graduated from high school was the most 
influential form of assistance.  A literature search did not identify any studies of 
mentoring programs for suicidal youth.   
While no previous studies have addressed the mentor/mentee relationship 
specifically for suicidal students, this appears to be a relationship that must be addressed 
within the SAP program.  Student outcomes should be closely followed to ensure that 
they are improving and not declining.  Perhaps mentoring is not an intensive enough 
intervention for students who have experienced suicide risk, even after their status has 
improved.  It is possible that the functioning of at least some of these students had not yet 
improved, and they may have been unable to put forth effort in their mentor-mentee 
relationships.  Perhaps students who have experienced suicidality have difficulty 
identifying with mentors who have not been suicidal themselves.  Thus, mentoring must 
be explored further. 
Commonly recognized services that parents and school personnel may think are 
helpful for suicidality, but were not associated with improving educational outcomes for 
students at risk for suicide in this study included mental health rehab, mental health 
special issues group, drug and alcohol aftercare/support group, other in-school group, 
teen parenting/pregnancy program, inpatient drug and alcohol treatment, inpatient mental 
health treatment, continuation of existing drug and alcohol services, assessment by a 
licensed mental health provider, juvenile probation (community-based rather than school-
based), rape action center, and domestic violence center.  When students at risk for 
suicide were assessed by a provider who is licensed by the Commonwealth of 
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Pennsylvania to provide mental health and/or drug and alcohol services, but no type of 
treatment was recommended (no services were recommended, inpatient, outpatient, or 
otherwise), no association was found with changes in educational outcomes.   
 Overall, mental health services varied in their associations with educational 
outcomes for students at risk for suicide (Table 93).  This is important because all of 
these services are commonly believed to be helpful for youth at risk for suicide.  Some 
were associated with outcomes that improved (desired outcomes), while others were 
associated with outcomes that  remained the same or outcomes that declined further 
(undesired outcomes). 
Table 93.  Mental Health Services and Type of Outcomes for Students at Risk for Suicide 
 
Associated with No 
Outcomes 
 
Associated with Positive 
Outcomes Only 
Associated with 
Positive and 
Negative Outcomes 
Associated with 
Negative 
Outcomes Only 
Mental health 
support group 
Assessment by behavior 
specialist 
Crisis intervention Mentoring 
Inpatient drug and 
alcohol treatment 
 
Drug and alcohol 
education prevention 
group 
Outpatient mental 
health treatment 
 
Inpatient mental 
health treatment 
Continue existing mental 
health services 
  
Conflict resolution One-to-one counseling   
Drug and alcohol 
aftercare/support 
group 
Assessment by licensed 
drug and alcohol provider 
  
 Mental health treatment--
partial program 
  
 Outpatient drug and 
alcohol treatment 
  
 Crisis intervention and 
outpatient mental health 
treatment (interaction 
effect) 
  
 One-to-one follow-up and 
outpatient mental health 
treatment (interaction 
effect) 
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More than one service may be recommended or accessed by students who are 
referred to and participate in the SAP.  The relationship between the total number of 
services that were recommended or accessed and the five educational outcomes (drug and 
alcohol policy violations, promotion/graduation status, suspensions, academic 
performance and attendance) was also examined.  The greater the number of services 
received, the more likely that students who were referred to the SAP for suicidality would 
have fewer violations of school drug and alcohol policies and would be suspended fewer 
times since they were initially referred to the SAP.  The greater the number of services 
received, the more likely that students referred to the SAP for all other reasons combined 
(but not for suicidality) would have decreased suspensions since first being referred to the 
SAP.  These students were also likely to be promoted to the next grade or to graduate 
from high school, and to have grades and/or performance on standardized tests (academic 
performance) that improved compared to when they were first referred to the SAP.   
C.  Rural-Urban Continuum Codes and Urban Influence Codes 
 Rural-urban continuum codes distinguish metropolitan counties by population 
size of their metro area and nonmetropolitan counties by adjacency to a metro area and 
their degree of urbanization (Economic Research Service, 2003b).  They enable 
researchers to analyze trends.  
 Attending school in the largest metropolitan counties in Pennsylvania (1 million 
population or more--Allegheny, Armstrong, Beaver, Bucks, Butler, Chester, Delaware, 
Fayette, Montgomery, Philadelphia, Pike, Washington, and Westmoreland counties) 
predicted both drug and alcohol policy violations and suspensions that continued or 
occurred more frequently for students at risk for suicide than when they were first 
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referred to the SAP.  Students who attended school in these counties may have had more 
problems with drug and alcohol use due to peer pressure.  Wilson and Donnermeyer 
(2006) found that urban youth whose peers used alcohol were more likely to use alcohol, 
marijuana, and substances overall compared to their rural counterparts.   
 Attending school in one of the largest metropolitan counties also predicted 
increased attendance at school and/or decreased tardiness for students referred for 
suicidality.  According to The United Nations Population Fund (2007), rates of 
attendance for urban boys and girls are higher than they are for rural youth.  The same 
appeared to have been true for students at risk for suicide who participated in the SAP. 
 Predictors were also identified by geographic region for students referred to the 
SAP for all other reasons combined.  Attending school in one of the largest metropolitan 
counties was associated with improved grades and/or performance on standardized tests 
for these SAP participants.  This association was found only when academic performance 
that remained the same or declined since being referred to the SAP were both considered 
poor outcomes.  Perhaps academic performance was associated with large metropolitan 
(urban) counties because rural schools may be smaller and poorer, with less progressive 
instruction than urban schools (Lee & McIntire, 1999).  However, the academic 
performance of students referred for suicidality who attended school in large 
metropolitan counties declined.  Their grades and/or performance on standardized tests 
may not have improved due to their cognitive style (negative thinking, difficulty solving 
problems, etc.).  Furthermore, some urban areas of Pennsylvania may have disparities in 
school based on race and class, negatively impacting student performance (Condron & 
Roscigno, 2003). 
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 Being a student at risk for suicide who attended school in smaller metropolitan 
counties of 250,000 to 1 million population (Berks, Carbon, Cumberland, Dauphin, Erie, 
Lackawanna, Lancaster, Lehigh, Luzerne, Mercer, Northampton, Perry, Wyoming, and 
York counties) predicted being promoted to the next grade or graduating from high 
school, having better performance in school (improved grades, scores on standardized 
tests, etc.), and attending school on more days and/or being tardy fewer times.  For 
students referred to the SAP for all other reasons combined, attending school in one of 
these counties also predicted improved academic performance.  Attending school in some 
smaller Pennsylvania counties that had urban populations was also associated with 
improved academic performance.  Perhaps school districts in these counties had more 
money to invest in innovative programs. 
 Cities or towns that account for a large portion of a county’s economy may serve 
as centers of communication, information, trade, and finance (Economic Research 
Service, 2003a).  In this study, attending school in a county having a small city or town 
that served as an economic hub (small metropolitan or micropolitan area) or a county that 
was adjacent to a small economic hub (no economic hub of its own) predicted decreased 
suspensions for students referred to the SAP for suicidality.  These counties included 
Adams, Berks, Blair, Bradford, Cambria, Cameron, Carbon, Centre, Clearfield, Clinton, 
Columbia, Crawford, Cumberland, Dauphin, Elk, Erie, Franklin, Fulton, Huntingdon, 
Jefferson, Juniata, Lackawanna, Lancaster, Lebanon, Lehigh, Luzerne, Lycoming, 
McKean, Mercer, Mifflin, Montour Northampton, Northumberland, Perry, Potter, 
Schuylkill, Somerset, Sullivan, Susquehanna, Union, Warren, Wyoming, and York.  
Perhaps these students did not face as many challenges as urban youth in dealing with 
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peer pressure, keeping themselves safe, etc.  However, safety, bullying, drugs and 
alcohol, mental health issues, etc., are still concerns in these schools (Puskar, Sereika, & 
Haller, 2003; Puskar, Tusaie-Mumford, Sereika, & Lamb, 1999).  Similar associations 
were found for students referred to the SAP for all other reasons combined. 
 Attending school in the largest metropolitan counties (one or more million 
residents) predicted grades and/or performance on standardized tests that continued to 
decline for both suicidal students and those referred to the SAP for all other reasons 
combined.  Reasons for referral that were associated with poor grades and/or 
standardized test scores for students in two of Pennsylvania’s largest metropolitan 
counties--Allegheny and Philadelphia—were re-entry into school (such as re-entry after 
being incarcerated in a juvenile detention facility, receiving treatment in an inpatient 
rehab facility or a hospital, etc.) and being referred for some “other” reason that is not 
one of the predefined reasons for referral to the SAP.  Services that were associated with 
poor school performance were counseling at school, being referred for assessment by a 
drug and alcohol provider, and having a mentor.  Perhaps counseling received at school 
was not intensive enough or student cognition was impaired.  Another possibility is that 
Pennsylvania has disparities based on racial and/or class composition in large, urban 
schools or school districts.  In a related study, Condron and Roscigno (2003) found these 
types of disparities in a large, North Central, urban school district.  Poor students were 
particularly disadvantaged.  Another possibility is that teacher shortages, district hiring 
practices, and teacher tenure policies affect staffing in urban schools, negatively 
impacting services and student outcomes (Jacob, 2007).   
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 In summary, students who participated in the SAP and attended schools in large 
urban (metropolitan) counties had poor grades and/or performance on standardized tests.  
Urban areas are more affluent (resulting in a larger tax base), and more affluent schools 
can provide more or better services.  However, students at risk for suicide in the largest 
urban areas were at risk for continued suspensions and continued drug and alcohol policy 
violations.  These students may have succumbed to peer pressure to use drugs and/or 
alcohol or they could have been self-medicating in an effort to alleviate 
psychiatric/behavioral health problems.  
D.  Referral During Previous Grades 
 SAP participants who were referred to the SAP due to suicidality, and had 
previously been referred previously during grade 9, but now were enrolled in grades 10 
through 12, were likely to have fewer violations of school drug and alcohol policies.  
Students who were referred to the SAP for all other reasons combined and were referred 
during grades 9 or 10 were more likely to be promoted to the next grade or to graduate 
from high school.  Perhaps interventions are more effective at a younger age or during the 
transition from middle school to high school.  The difference in outcomes between 
students at risk for suicide (continued violation of school drug and alcohol policies) and 
those referred to the SAP for all other reasons combined (promoted to the next grade or 
graduated from high school) may be due to the fact that drug and alcohol use has been 
associated with suicidality and therefore might interfere with academic progression.   
E.  Control Variables 
Each of the models created in this study included several control variables.  Many 
of these variables, including grade (the higher the grade), non-White (minority) ethnicity, 
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unknown ethnicity, rural county, age, female gender, month of referral, number of times 
referred to the SAP during the current school year, gifted, special education, and legally 
emancipated, were predictors of educational outcomes.   
Several positive outcomes were associated with the grade that suicidal SAP 
participants currently attended.  Current grade was a predictor of fewer drug and alcohol 
policy violations, decreased suspensions, improved academic performance, and improved 
attendance.  In other words, students who were referred to and participated in the SAP for 
suicide risk while they attended a higher grade were likely to:  (1) be promoted to the 
next grade or to graduate from high school, (2) have fewer suspensions, (3) have 
performance/grades that improved, and (4) miss fewer days of school or be tardy fewer 
times than when they were first referred to the SAP.  Perhaps these students were more 
responsive to services compared to students in lower grades because they were more 
mature. 
Non-White ethnicity was a predictor of being promoted or graduating and 
decreased suspensions.  This means that students of non-White ethnicity who were 
referred to and participated in the SAP for suicidality were likely to be promoted to the 
next grade or graduate from high school since they were initially referred to the SAP.    
Gender, in particular being female, was a predictor of poor outcomes.  Females 
who were referred to and participated in the SAP due to risk for suicide were more likely 
to continue to violate school drug and alcohol policies, continue to be suspended, and 
continue to miss school days and/or be late at the same or a higher rate compared to when 
they were initially referred to the SAP.  These are all undesirable outcomes.   
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An association was identified between suspensions that continued or increased 
and being a gifted student.  Students who were referred to and participated in the SAP for 
suicidality and were gifted were likely to continue to be suspended since they were first 
referred to the SAP.  Thus, students who were White, female, and gifted might have been 
at a disadvantage as far as their educational outcomes.   
The total number of SAP participants decreased by grade.  In other words, the 
highest number of participants was for 9th grade while the lowest number was for 12th 
grade.  The number of participants may have been greatest in 9th grade because of the 
transition from middle to high school.  In addition, enrollment may decrease as grade 
increases due to students who drop out of school.  In Philadelphia, for example, 30% of 
all students in grades 6 through 12 exited school without earning a diploma and without 
indicating that they were transferring to another school (years 2000 through 2005) (Neild 
& Balfanz, 2006).  For Pittsburgh, the estimated drop out rate for grades 9 through 12 is 
35% (Engberg & Gill, 2006).   
F.  Comparison of Educational Outcomes for Participants and Non-
Participants 
 Drug and alcohol policy violations were the most improved outcome for students 
who participated in the SAP.  However, the percentage of participants who had fewer 
violations of drug and alcohol policies since first being referred to the SAP was 
approximately the same as it was for non-participants.  Perhaps students who did not 
participate in the SAP received community-agency services that were the same or similar 
to those received by participants.  They could also have received other types of effective 
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services.  Furthermore, they might also have been assisted by school counselors and other 
staff without being referred to the SAP. 
G.  Comparison to Previous Studies 
 The only previous study of the SAP that addressed educational outcomes was 
completed in one school district (Fertman et al., 2003).  Positive (desirable) outcomes 
included attending school on more days or being tardy fewer times, fewer suspensions, 
and being promoted to the next grade or graduating from high school.  No negative 
outcomes were identified in the Fertman study.  Some reasons for referral in this study 
were predictors of the same three positive outcomes identified by Fertman et al. (2003).  
These included the following predictors:  (1) suicidal ideation, gesture or attempt and 
other for improved attendance, (2) attendance, behavioral concerns, violated other school 
policies, violated drug and alcohol policies, involvement in legal system, re-entry into 
school, and academic performance for suspensions that decreased, and (3) suicidal 
ideation, gesture or attempt and self-reported problem combined; behavioral concerns; 
violated other school policies; academic performance; re-entry into school; violated 
violence and weapons policies; attendance; and unexplained drop in grades for being 
promoted to the next grade or graduating from high school.   
H.  Conclusions 
 Students may be referred to the SAP for suicidality as well as several risk factors 
for suicide.  One of the most prominent risk factors is drug and alcohol use.  Thus, an 
important finding in this study was that the most frequent educational outcome associated 
with reasons for referral to the SAP was fewer drug and alcohol policy violations.  In 
other words, the number of violations decreased since students were first referred to the 
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SAP.  Associated reasons for referral included suicidality, violation of drug and alcohol 
policies, concerns about student behavior, and violation of policies other than 
drug/alcohol and violence/weapons policies.   
 When students referred to the SAP for suicidality were also referred for self-
reported problems, drug and alcohol policy violations continued rather than declined. 
Self-reported problems, when not entered into the regression model with suicidality, 
predicted the highest number of undesirable outcomes (being retained in the same grade, 
continuing to be suspended from school, having academic performance that continued to 
decline, and continuing to miss days of school or be tardy) of any referral reason.  Most 
problems were reported in lower grades and earlier in the school year.  Perhaps services 
were not intensive enough to meet the needs of these students. 
 Educational outcomes for students referred to the SAP for both suicidality and 
self-reported problem also had mixed results.  Referral to the SAP for both of these 
reasons was associated with alcohol and policy violations that continued or increased 
rather than declined.  However, this combined referral reason was also associated with 
promotion or graduation and attendance that improved.  Perhaps suicidal students who 
have perceived problems are more likely to turn to drugs and alcohol as a way to “dull” 
their problems.  Students whose problems include psychopathology could also be “self-
medicating” through drug and alcohol use. 
Child abuse and neglect, a known risk factor for suicide (Kaplan et al., 1999; 
Lipschitz et al., 1999), was associated with suspensions that continued and academic 
performance that declined.  Continued research is needed to analyze educational 
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outcomes and predictor variables based on individual reasons for referral such as child 
abuse and neglect. 
 Services of SAP participants at risk for suicide predicted fewer drug and alcohol 
policy violations and decreased suspensions more than they predicted other outcomes.  
The services that had the highest statistical significance included assessment by a 
licensed drug and alcohol provider (decreased drug and alcohol policy violations and 
decreased suspensions), placement at an alternative school, and children and youth 
services (decreased drug and alcohol policy violations).  Intervention studies may be 
needed to determine how these services impact drug and alcohol use. 
 Services of SAP participants who were referred for all other reasons combined 
mostly predicted decreased suspensions.  No services that fit the data were statistically 
significant in predicting drug and alcohol policy violations of these students.  Perhaps 
future analyses should be completed based on each reason that students may be referred 
to the SAP.  However, a logistic regression model that was created for students referred 
to the SAP because they violated drug and alcohol policies did not identify any 
statistically significant services predictive of changes in policy violations.   
 Mentoring was associated with undesirable outcomes for SAP participants 
referred for suicidality (continued poor academic performance and continued missed days 
or school/tardiness) but desirable outcomes for students referred to the SAP for all other 
reasons combined (fewer suspensions).  The roles of mentors and the design of mentoring 
programs recommended by SAP teams need to be studied. 
Inpatient mental health treatment was not a predictor of any educational 
outcomes (positive or negative) for students referred to the SAP for suicidality.  
  273 
Clinically, one can argue that what is most important for these students is that they do not 
make a suicide attempt or repeated attempts.  Goldston et al. (1999) studied 180 
adolescents during 5 years after inpatient psychiatric admissions for suicidal behavior.  
Approximately 25% made a suicide attempt, but none completed suicide.  For the SAP, 
the number of students who made suicide attempts after inpatient hospitalization is 
unknown.  However, of 2,936 students who were both referred to the SAP for suicidality 
and were hospitalized as inpatients, 4 (0.136%) died by suicide.  These deaths were four 
too many.   
Another concern is that we do not have complete data for students at risk for 
suicide who were referred to the SAP but did not participate.  Thus, the number of non-
participants who died cannot be determined.  For participants, the SAP data base contains 
nine suicides and three deaths by other causes.  For non-participants, it contains six 
suicides and no other deaths.  In Pennsylvania, 327 suicides occurred for 15 through 18 
year olds during 1999 through 2005 (Centers for Disease Control and Prevention, 
National Center for Injury Prevention and Control, 2005).  Thus, at least 312 (327 minus 
15) or more suicides are not accounted for in the SAP data base (95.4% of suicides).  
Possibly some of the 492 students who participated in the SAP for suicidality and 
dropped out of school died by suicide after leaving school.  Some suicidal students who 
were identified by counselors and other staff but were not referred to the SAP could also 
have died by suicide. 
 Most improved educational outcomes occurred in affluent (metropolitan) 
counties.  However, for students referred to the SAP for suicidality, attending school in 
the largest metropolitan counties (one million or more population) predicted continued 
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violation of drug and alcohol policies as well as continued suspensions.  Peer pressure in 
urban areas could have played a role.  Attending school in the next largest metropolitan 
counties (250,000 to 1 million population) predicted being promoted to the next grade or 
graduating from high school, better academic performance, and improved attendance.  
Perhaps schools in these counties had more high quality or innovative programs.  
Discrepancies in outcomes of these urban areas may have varied due to lower financial 
investment in schools located in poor inner city areas.  These differences must be 
investigated further. 
 Attending school in a county that either had a small economic hub or was adjacent 
to a small economic hub predicted fewer suspensions for students referred to the SAP for 
suicidality.  Perhaps students had an easier time functioning in these schools compared to 
urban schools in the most highly populated areas.  It is also possible that they had fewer 
suspensions because negative peer influence may not have been as strong as it was in 
large urban counties. 
 Referral during grade 9 was predictive of fewer drug and alcohol policy 
violations.  Perhaps the earlier the referral, the better the outcome.  This is a time of 
transition from middle school to high school, and students could have been using drugs 
and alcohol to help them cope. 
 Attending a higher grade and being Non-White were associated with improved 
outcomes, while being female or gifted were associated with poor outcomes.  These 
differences need to be studied in the future. 
 The number of participants in the SAP decreased as grade increased.  Students 
may have needed more services during the transition from middle or junior high school to 
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high school, explaining the higher number of participants in lower grades.  However, the 
numbers may also have decreased due to students who dropped out of school.  Possible 
reasons for the decrease in participants as grade increased must be investigated further. 
 Participants and non-participants in the SAP, whether referred for suicidality or 
all other reasons combined, had an almost equal percentage of students whose violations 
of school drug and alcohol policies decreased since first being referred to the SAP.  
Perhaps students who did not participate in the SAP received community-agency services 
that were the same or similar to those received by participants.  They could also have 
received other types of effective services or may have been influenced by community or 
media campaigns concerning the negative effects of drug and alcohol abuse.   
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VII.  Limitations, Implications, and Recommendations for 
Future Research 
A.  Limitations 
 An important limitation of this study was that there was only one prior study of 
the SAP (Fertman et al., 2003) that could be used for comparison purposes.  The Fertman 
study only discussed three of the educational outcomes measured by SAP team members, 
while this study discussed all five outcomes.  Therefore, no comparison existed for some 
of the outcomes.  This is disturbing since money continues to be invested in the SAP and 
we have not known if the program is beneficial.   
The SAP data base contains data for a large number of students who were referred 
for suicidality.  However, school counselors sometimes help suicidal students without 
referring them to the SAP.  Some school counselors stated in personal communications 
that students at risk for suicide are identified but not referred to the SAP.  Instead, the 
counselors phone a parent or guardian, the parent/guardian agrees to pick up the student 
and take him or her to the doctor, crisis center, etc., and the student and parent/guardian 
are not told about the SAP.  Counselors may not think that information about the SAP is 
needed since the parent or guardian has accepted responsibility for the student.  In 
addition, not discussing the SAP may save time for counselors.  It also results in fewer 
cases for SAP team members, saving additional time.  However, if these students were 
referred to the SAP, they might want to participate.  If they did not want to participate, 
the referral and reason(s) for not participating could be included in the SAP database.  All 
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students at risk for suicide should be referred to the SAP so that all services are made 
available to students and parent(s)/guardian(s), so that counselors and other staff can 
obtain credit for their services, and so that a complete picture of interventions and 
outcomes can be obtained by analyzing SAP data and using it for evaluation purposes.   
The SAP data base also does not include academic outcomes for students who 
were not in need of referral to the SAP and all students who are referred but did not 
participate in the SAP.  This data needs to be contained in the SAP data base so that 
outcomes for students who were referred to and participated in the SAP, outcomes for all 
students who were referred to but did not participate in the SAP, and outcomes for 
students who did not need to be referred to the SAP can be compared.  No comparisons 
with students who did not need to be referred to the SAP could be made in this study. 
 For students at risk for suicide, the results of assessment, including the level of 
risk for suicide, are not stored in the SAP data base.  This information would be helpful 
when examining outcomes.  Students having lower levels of risk for suicide could have 
more positive outcomes compared to those at higher levels of risk.  Furthermore, students 
at higher levels of risk may require longer periods of recovery from psychiatric illnesses 
and other psychosocial problems.  Their problems may be more challenging to address, 
and they may have more lingering cognitive issues after treatment for psychopathology.  
This could be reflected in educational outcomes.  Because no information exists about 
results of assessment, findings could not be taken into consideration in this study. 
 Additional limitations involve the constraints imposed by mental health record 
privacy laws (Institute of Medicine of the National Academies, 2006).  As a result, data 
such as psychiatric illnesses and level of suicide risk (severity) cannot be shared in the 
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SAP database without child and parental/guardian consent.  This information may 
currently be written on SAP forms, but it is not entered into the SAP database.   
 Variables such as parental support and socioeconomic status could not be 
measured or controlled in order to minimize their possible effects on educational 
outcomes.  Several variables that could be controlled had statistically significant 
relationships to both improved and declining educational outcomes.  One of these 
variables, unknown ethnicity, was a confounding variable.  When it was removed from 
logistic regression models, relationships were affected.  It is possible that a student’s 
ethnicity might not be known if he or she was adopted or the mother or father is unknown 
for a different reason (i.e. the child was abandoned).  However, every effort should be 
made by school personnel to determine a student’s ethnicity.  If ethnicity is unknown, 
recording the reason why could be helpful.   
 An additional limitation is the inability to ensure that data has been entered 
correctly into the SAP data base.  Also, SAP team members select which outcomes to 
enter.  No guidelines are available for deciding what outcomes to select.  Furthermore, no 
formal definitions are available for educational outcomes, reasons for referral, services, 
and other SAP variables that were not used in this study.  Interpretation of the meaning of 
variables may differ between SAP team personnel and by school.  According to S. Peters 
(personal communication, May 1, 2008), definitions are currently being added to the 
reporting section of a new SAP Web site. 
 Data concerning bullying was not available during the school years included in 
this study.  However, bullying became a reason for referral to the SAP in the 2006-2007 
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school year.  That data was not available for this study because SAP teams were still 
updating data.  Therefore, bullying could not be included as a reason for referral. 
 Although the SAP database contains variables that represent referrals to the SAP 
during prior years of school, no method for linking cases across different school years 
exists.  In this study, individual cases had to be treated as though they were for different 
students.  No doubt some students were referred to the SAP during each school year, 
resulting in more than one case per student. 
 Although several studies have shown a relationship between educational 
outcomes and suicide risk, no researchers have examined the relationship between 
evidence-based prevention programs and educational outcomes for participants in the 
programs.  These results could have been compared to educational outcomes for students 
in this study.  Perhaps evidence-based programs have not included evaluation of 
educational outcomes due to the inability to control confounding factors or difficulty 
showing cause and effect, but knowing whether a relationship exists between 
participation in these programs and educational outcomes would be helpful to studies 
such as this as well as future analyses of SAP data. 
B.  Implications 
 School nurses advocate for early intervention when it comes to mental health 
issues (Puskar & Bernardo, 2007).  Their goal is to improve student ability to achieve 
educational success by improving mental health.  Recommendations of school nurses are 
respected by families and educational teams.  Both school nurses and nurse practitioners 
should use the best available evidence as they participate in the SAP process.  In other 
words, they must use evidence based nursing.  Evidence based nursing has been defined 
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as the process that nurses use in making clinical decisions using the best available 
research evidence, patient preference, and their own clinical expertise within the context 
of available resources (DiCenso, Cullum, & Ciliska, 1998).  The results of this study 
provide the most current and only evidence regarding predictors of educational outcomes 
for students at risk for suicide who participate in the SAP, and the only evidence 
regarding the SAP across the Commonwealth of Pennsylvania.  Although this study was 
exploratory in nature, it provided information that is useful to nurses and other SAP team 
members as they carry out the SAP process.  The results can be used to target services, 
identify services that need to be monitored closely or explored further (to determine what 
makes them work or not work), and to identify students at greater risk for poor 
educational outcomes.  A case study will illustrate the use of the results of this study for 
evidence based nursing.  
 Tricia is an 18 year old Caucasian high school junior who visited her school 
nurse, Miss D., for a headache.  During the assessment, Miss D. determined that 
Tricia had been experiencing headaches off and on for the past two months.  The 
headaches were relieved by acetaminophen that Tricia took after arriving home 
from school, but would begin again in the morning while walking to school.  The 
headaches only occurred on school days.   
  
 Another symptom that Miss D. identified was fatigue.  Tricia stated that she slept 
for 10 hours each night.  However, the sleep did not help her headaches or fatigue.  
Miss D. realized that Tricia’s mental health could be playing an important role in 
the headaches.  When she asked Tricia how her life was going, Tricia revealed 
that she was feeling sad.  She reported that she had felt as though she wanted to 
die for the past three weeks.  Two weeks ago she was going to take a whole bottle 
of Acetaminophen after school, but her mother was ill and came home early from 
work.  This prevented Tricia from taking the overdose.  Since then, Tricia has 
decided not to attempt suicide because it is against her religious beliefs.  
However, she admitted that she still feels depressed, and at times feels as though 
she does not want to live.  Tricia revealed that she did not get accepted into the 
college that she wanted to attend, and her grades have been dropping.  When 
things bothered her she used to talk to her maternal aunt, but her aunt died a few 
months ago from breast cancer.   
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 Miss D. realized that Tricia’s safety was a concern.  Therefore, she ensured that 
Tricia verbally contracted for safety.  Tricia agreed to let her favorite teacher, 
Miss D., or her mother know if she had any thoughts of suicide.   
   
 A SAP referral was appropriate for Tricia.  The school nurse asked if she would 
like to receive services through the Student Assistance Program, and Tricia 
agreed.  Since she was 18 years of age, a parent did not need to be contacted.  
However, Miss D. informed Tricia that she should let her mother know how she 
was feeling, and that she should tell her about her previous desire to take her own 
life.  Tricia stated that it would be easier for her to do if she could talk to her 
mother on the phone while the school nurse was present.  Tricia phoned her 
mother and explained the situation.  Miss D. then spoke to Tricia’s mother.  At 
first her mother was skeptical, but Miss D. explained the seriousness of the 
situation and how the losses Tricia had experienced (the loss of her aunt and not 
being accepted to the college she wanted to attend) had negatively impacted her 
mental health and her academic performance.  She was able to convince Tricia’s 
mother to take the situation seriously.  Tricia then told her mother that she was 
going to receive services through the SAP.  The nurse referred Tricia for 
immediate outpatient therapy. 
   
 Miss D. scheduled a meeting of the SAP team.  They discussed Tricia’s physical 
and mental health, her academic performance, and services that might be helpful 
to Tricia.  Miss. D explained that Tricia would be a good candidate for cognitive 
behavioral therapy because she is aware of her emotions and thoughts, and wants 
to change them to be positive.  Miss D. also explained that the latest research 
shows that outpatient mental health treatment, a community service recommended 
via the SAP, is associated with declining academic performance.  This could be 
due to the negative impact of depression upon cognitive status.  She also knows 
that community providers may not be using the best evidence-based practices.  
However, research also shows that CBT is effective for depressed adolescents, so 
Miss D explained that she referred Tricia to a psychiatric nurse practitioner in the 
community who performs CBT and accepts Tricia’s health insurance.  With 
Tricia’s permission, she would remain in touch with the nurse practitioner and 
monitor Tricia’s progress. 
   
 Miss D. also recommended that Tricia attend the mental health support group that 
she conducts for students.  The latest SAP research, however, showed that this 
service is not related to any educational outcomes.  Therefore, Miss D. recently 
completed a review of research concerning support groups, and has changed the 
group based on her findings.  She is also monitoring the educational outcomes for 
students participating in the group, and will do the same for Tricia. 
   
 Tricia’s school counselor, Mr. B., suggested that he provide one-to-one 
counseling with Tricia.  The SAP research shows that one-to-one counseling is 
associated with improved academic performance for suicidal students, and 
Tricia’s academic performance is a problem.  Mr. B. also suggested that Tricia’s 
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teachers perform one-to-one follow-up, providing additional guidance in 
problematic areas.  This would be especially important for the cognitive 
impairment that Tricia seems to be experiencing.  Furthermore, the current SAP 
research shows a positive interaction effect between one-to-one follow-up and 
outpatient mental health treatment when students participate in both services.  
One-to-one follow-up alone is associated with declining academic performance, 
but the interaction between both services is associated with improved academic 
performance. 
  
The results of the study are contained on forms (Appendix 7) that can be used by nurses 
and other SAP team members when considering reasons for referral and planning 
services, as in the case study.  
The results of this study must be communicated to other SAP team members, 
school personnel, and other key stakeholders so that they understand relationships 
identified in the study.  Key personnel must also realize that periodic statistical case 
analyses, such as those performed in this study, should be completed in the future.  
Therefore, it is important for SAP teams to ensure that accurate and complete data is 
entered into the database, and that all students who might benefit from the SAP, suicidal 
and otherwise, be referred.  Furthermore, providers of community and other services, 
including mental health and substance abuse providers, must be informed of the results.  
According to the Institute of Medicine of the National Academies (2006), these providers 
should coordinate their services with schools. 
Only one study to date has examined educational outcomes for students referred 
to the SAP, and it was only completed for some outcomes and for one school district 
(Fertman et al., 2003).  Furthermore, it examined outcomes as a whole rather than 
examining them based on case level data or reason for referral to the SAP.  Therefore, 
few comparisons to prior evaluation results could be made.  This lack of evaluations is 
disturbing since money continues to be invested in the SAP and we have not known if the 
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program is beneficial.  Based on the results of this study, most services are associated 
with improved educational outcomes for students at risk for suicide, but others are 
associated with outcomes that remained the same or declined or no outcomes at all.  This 
study has laid the groundwork for future studies of the SAP. 
C.  Recommendations for Future Research 
In order for students to be successful in school, poor outcomes must be improved.  
Future research is needed to identify counties in which undesirable relationships with 
educational outcomes are occurring based on reasons for referral and services.  Rural-
urban continuum codes and urban influence codes can be used to target these analyses to 
appropriate geographic areas (counties and schools).  Logistic regression models could be 
created that combine referral reasons, services, and geographic codes that contribute to 
undesirable outcomes.  Further analyses must be completed at the county level based on 
gender and ethnicity, especially since being female, White, or gifted were associated with 
poor educational outcomes. 
 Also of importance is the need to further identify what the SAP is doing right.  
Logistic regression models that combine reasons for referral, services, and geographic 
codes that are associated with desired outcomes also need to be created and analyzed.  
Possible best practices need to be identified, and intervention studies must be performed 
on these services so that evidence-based practices can be identified and disseminated.  
This includes interventions designed to prevent the drop-out of students who were 
referred to the SAP for suicidality. 
 In a related step, services provided to students who have been referred to the SAP 
during previous grades need to be investigated further to identify those that are 
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associated with desired and undesired outcomes.  Perhaps services that are associated 
with undesirable outcomes continue to be implemented without being improved because 
no determination is made on a periodic basis as to whether the services are helping (i.e. 
whether students are meeting their goals or their outcomes are improving). 
 As stated in the Institute of Medicine report titled Improving the Quality of Health 
Care for Mental and Substance-Use Conditions, combination treatments such as 
psychotherapy and medication need to be investigated further.  The same is true of 
combinations of school and community-agency services.  
 Outcomes for students who participate in the SAP need to be compared to those 
of all students who were referred and do not participate, and those of students who do not 
need to be referred to the SAP.  This could be accomplished by performing studies with 
individual schools and obtaining informed consents from students and parents. 
 A total of 42 students referred to the SAP died by suicide during school years 
1997-1998 through 2005-2006, 15 of these students were referred to the SAP for 
suicidality, and 30 of these students actually participated in the SAP (accessed services).  
Based on these totals, the majority of youth who die by suicide in Pennsylvania are not 
being referred to the SAP.  Investigations into the other deaths needs to be performed to 
determine if the deceased were attending school, had dropped out, attended school but 
were not identified as being at risk, had already graduated from high school, were 
attending college, etc.  Better methods of identifying youth at risk for suicide, both in and 
out of school, likely need to be identified and evaluated.  Furthermore, investigations are 
also needed for youth who participated in the SAP, but still died by suicide.  Whether the 
deceased adhered to treatment or followed recommendations, and possible reasons for not 
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doing so, are important considerations in the evaluation of the SAP.  Interventions aimed 
at keeping students at risk for suicide in school and helping them to be successful need to 
be studied. 
 A long-term goal is for the SAP to become a program in the Registry of Evidence-
Based Suicide Prevention Programs.  In order for this to occur, evidence-based practices 
must be adopted by all service providers, and ongoing evaluation of the SAP and 
individual interventions must be completed.  This is a daunting, but not impossible task.  
Money continues to be invested in the SAP.  We must continue to evaluate this program 
and ensure that helpful services are provided to our youth.  The vision of the SAP 
becoming an evidence-based program can be achieved, and the lives of Pennsylvania’s 
youth can be protected from suicide. 
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Appendix 2 
 
A.  Consent to Participate in a Research Study 
 
DUQUESNE UNIVERSITY 
600 FORBES AVENUE   ♦   PITTSBURGH, PA 15282 
 
CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
 
TITLE:               SAP and Educational Outcomes of Suicidal  
     Students 
  
INVESTIGATOR:   Virginia S. Biddle 
53 Harrison Road East 
West Chester, PA  19380 
610-431-4858 
 
ADVISOR: (if applicable:) Kathleen Sekula, Primary Investigator 
     Mary Ann Thurkettle, Co-Investigator 
     School of Nursing, 412-396-4865 
     John Kern, Co-Investigator 
     School of Nursing 
     412-396-4865 
 
SOURCE OF SUPPORT: This study is being performed as partial 
fulfillment of the requirements for the doctoral 
degree in Nursing at Duquesne University. 
 
PURPOSE: You are being asked to support a research 
project that seeks to investigate the 
relationship between participation in the 
Student Assistance Program (SAP) in public 
high schools in the Commonwealth of 
Pennsylvania and the school performance of 
students referred to the program for suicidal 
ideation, gestures, or attempts.  You agree to:  
(1) permit access to SAP data for your school, 
and (2) complete the Pennsylvania Student 
Assistance Program Checklist for 
_____________________________________
__.  This data will be used for this study only 
and for no other purpose.  These are the only 
requests that will be made of you. 
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RISKS AND BENEFITS: This study will provide basic information 
needed to begin evaluating and improving the 
SAP for suicidal and other students.  Since no 
current students can be identified, there are no 
risks to students.  Since youth who will be 
identified are deceased, there is no risk to 
these youth.   
 
COMPENSATION: Each school will be compensated $50 for 
completion of the Pennsylvania Student 
Assistance Program Checklist.  Participation in 
the project will require no monetary cost to you.  
An envelope is provided for return of your 
response to the investigator. 
 
CONFIDENTIALITY: Your name, names of school personnel, the 
name and location of your high schools, and 
the name of the school district will never 
appear in any publications. They will not be 
provided to the Commonwealth of 
Pennsylvania.    No identity will be made in the 
data analysis.  All written materials and 
consent forms will be stored in a locked file in 
the researcher's home.  Your response(s) will 
only appear in statistical data summaries.  All 
materials will be destroyed at the completion of 
the research. 
 
RIGHT TO WITHDRAW: You are under no obligation to participate in 
this study.  You are free to withdraw your 
consent to participate at any time. 
 
SUMMARY OF RESULTS: A summary of the results of this research, 
including the results for your school, will be 
supplied to you, at no cost, upon request. 
 
VOLUNTARY CONSENT: I have read the above statements and 
understand what is being requested of me.  I 
also understand that my participation is 
voluntary and that I am free to withdraw my 
consent at any time, for any reason.  On these 
terms, I certify that I am willing to participate in 
this research project. 
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 I understand that should I have any further 
questions about my participation in this study, I 
may call Dr. Paul Richer, Chair of the 
Duquesne University Institutional Review 
Board (412-396-6326).   
 
 
________________________________ ___________     __________________ 
Administrator’s Signature      Date 
 
 
___________________________________________      __________________ 
Researcher's Signature      Date 
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B.  Authorization to Release Patient Health Information from the SAP 
 
TO BE COMPLETED BY THE RESEARCHER IN CONJUNCTION WITH THE 
SCHOOL ADMINISTRATOR 
 
 
School Administrator Name and Title: 
 
 
Name and address of school: 
 
 
 
 
1. I, the provider of the Student Assistance Program (SAP) patient health 
information, authorize the use of the SAP data as specified in number 3. 
 
 
2. I authorize the following individuals to use the information.   
 
Kathleen L. Sekula, Virginia Biddle, Mary Ann Thurkettle, and John Kern, 
Duquesne University 
 
I authorize the following organizations to release the information to Virginia 
Biddle: 
 
Departments of Health, Education, and Public Welfare, Commonwealth of 
Pennsylvania 
 
 
3. I authorize the following health information, contained in student SAP records, 
to be used: 
 
Name of school, case number, student age, grade level, gender, if student is 
legally emancipated, if student is enrolled in special education program, if student 
is gifted, race/ethnicity, incoming referral source, incoming referral reason, month 
of referral, if student was referred to SAP in previous grade(s), parent/guardian 
involvement, reason why SAP process was discontinued (if applicable), school 
services recommended by core team, whether or not recommended school 
services were accessed, recommendations from assessment, whether or not 
recommended community-agency services were accessed, reason why student 
is not attending school (if applicable), student attendance, overall academic 
performance, whether or not student was suspended since current referral, 
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whether student violated drug and alcohol policy since current referral, and 
whether student was promoted, retained, or graduated from high school. 
 
4. Information on behavioral or mental health services, and treatment for alcohol 
or drug abuse can be in medical records.  This information may be released to 
the following individual(s) or organization: 
 
Virginia Biddle, Duquesne University 
 
for the purpose of determining if there is a relationship between participation in 
the SAP and the educational outcomes of students, including students referred to 
SAP for suicidal ideation, gestures, or attempts. 
 
 
5.  I understand that I have the right to revoke this authorization at any time and 
that I must put that request in writing, and present that request to the Researcher 
who will deliver it to the HIPAA Compliance Officer.  I understand that the 
revocation will not apply to the information that has already been released, nor to 
information that is required by law by my insurance company. This revocation will 
expire at the end of the research study or earlier as I have specified here: Month:           
Day:                Year              . 
 
 
6. I understand that authorizing the disclosure of this health information to 
Virginia Biddle is voluntary.  I can refuse to sign this authorization.  I understand 
that no one other than Virginia Biddle may see or copy the information to be 
used.  I understand that any questions that I have concerning this can be 
answered by calling the Compliance Officer. 
 
 
 
 
_______________________________   _________ 
Signature of Individual           Date 
 
 
 
_______________________________   _________ 
Signature of Witness           Date 
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C.  Data Use Agreement Student Assistance Program Data 
 
Researchers value the research process, public health, and healthcare 
operations.  They also value the protection of patient health information; 
therefore, a data use agreement must be signed for the use of the limited data 
set. 
 
Within the research study, it may use or disclose a limited data set for research, 
public health, or healthcare operations.  It may use protected health information 
to create a limited data set or disclose protected health information only to a 
business associate for such purposes, whether or not the limited data set is to be 
used by the covered entity. 
 
Name and address of recipient and or user of the limited data set: 
 
Virginia S. Biddle, 53 Harrison Road East, West Chester, PA  19380 
 
This/These recipient(s) will not use or further disclose the information other than 
as permitted by this agreement.  The recipient will use the limited data set as 
follows: 
 
Student Assistance Program (SAP) data contained in a database that is 
maintained by the Department of Education in the Commonwealth of 
Pennsylvania (for school years 1997 –1998 through 2003-2004) will be used to 
determine if there is a relationship between participation in the SAP and the 
educational outcome of students.  This data will not be used for any other study 
or purpose.  
 
The recipient(s) will use appropriate safeguards to prevent use or disclosure of 
the limited data set.   All agents and subcontractors, such as but not limited to 
graduate students, research assistants, or co-investigators, to whom the limited 
data set is disclosed to, agrees to the same restrictions and conditions that apply 
to the original limited data set recipient.  The recipient(s) will disclose the 
information to: 
 
Virginia S. Biddle, Primary Investigator, L. Kathleen Sekula, Co-Investigator, 
Mary Ann Thurkettle, Co-Investigator, and John Kern, Co-Investigator 
 
The recipients will report to the covered entity any use or disclosure of the limited 
data set not covered under this data use agreement.  The recipients will not try to 
identify the data nor contact the individuals. 
 
________________________    ___________ 
 
  Signature           Date 
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Appendix 3 
 
A.  SAP Variables/Frequencies (Uncleaned Data) 
 
Variable N 
Total number of SAP cases for school years 1995-1996 through 2003-2004 267,120 
  
Student Age   
15 71,344 
16 78,032 
17 73,296 
18 39,688 
19 4,315 
20 416 
21 24 
22 1 
23 0 
24 4 
Total 267,120 
  
Grade Level   
9 58,872 
10 80,584 
11 69,840 
12 57,824 
Total 267,120 
  
Gender   
Male 143,216 
Female 123,904 
Total 267,120 
  
Is this student legally emancipated?   
Yes 2,664 
No 250,672 
Not defined 13,784 
Total 267,120 
  
Special Education   
Yes 6,529 
No 214,832 
Not defined 56 
Total 267,120 
  
Gifted   
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Variable N 
Yes 5,824 
No 261,192 
Not defined 104 
Total 267,120 
  
Race/Ethnicity   
White 225,648 
Black 27,832 
American Indian/Eskimo/Aleut 448 
Pacific Islander 1,792 
Asian 3,120 
Hispanic 4,944 
Multi-Racial 456 
Other Race 2,848 
Not defined 32 
Total 267,120 
  
Incoming Referral Source   
Team Member 62,720 
Teacher 98,880 
School Counselor 67,688 
Nurse  18,344 
Disciplinarian 50,368 
Administrative, non-Disciplinarian 21,864 
School Psychologist 2,288 
Social Worker 11,632 
Transfer From Another School 3,552 
Pre-school/Head Start 16 
Early Intervention 1,160 
Legal System 8,792 
Instructional Support 3,088 
Self 32,560 
Parent/Guardian 34,888 
Peer 9,664 
Community Agency 6,584 
Coach/Athletic Director 7,464 
Other 28,760 
Total 470,312 
  
Incoming Referral Reason   
Violated school policy, D & A related 28,760 
Violated school policy, violence/weapons 4,472 
Violated school policy, other 14,168 
Behavioral concerns 161,208 
Performing below academic ability 59,448 
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Variable N 
Unexplained drop in grades 16,408 
Attendance 48,056 
Continuation of case from another SAP team 4,648 
Suicide ideation, gesture or attempt 13,544 
Re-entry into school 4,504 
Self-reported problem 38,192 
Suffered Self-Reported Problem 48,904 
Homelessness 8,144 
Involvement in legal system 1,808 
Other 10,632 
Total 462,896 
  
Month of Referral   
September 29,184 
October 23,048 
November 27,032 
December 19,944 
January 12,848 
February 848 
March 80 
April 1,392 
May 46,288 
June 49,792 
July 33,960 
August 18,920 
Not defined 3,784 
Total 267,120 
  
Referred to the SAP in previous grades   
K 40 
1 72 
2 56 
3 88 
4 160 
5 512 
6 1,752 
7 7,832 
8 18,080 
9 36,432 
10 30,952 
11 20,936 
12 4,168 
Total 121,080 
  
Parent/Guardian Involvement   
  310 
Variable N 
Parent/guardian contact initiated 231,648 
Parent/guardian contact completed 223,280 
Parent/guardian approval for SAP process 183,160 
Parent/guardian participation in SAP process 147,256 
Total 785,344 
  
If SAP process discontinued, indicate reason   
Student refusal 18,896 
SAP process not warranted 26,192 
Student already in treatment 31,800 
Parent refusal 22,232 
Other 761 
Total 99,881 
  
School Services Recommended by Core Team   
One-to-one counseling with guidance counselor, school psychologist, etc. 78,736 
One-to-one follow-up with team member of other school personnel 76,016 
Multidisciplinary Team Evaluation (MDE) 6,000 
Services by/from school social worker 19,144 
Mental health special issues group (divorce, grief and loss, etc.) 18,632 
Mental health aftercare/support group 5,640 
Drug and alcohol education/prevention group 18,288 
Drug and alcohol aftercare/support group 5,488 
     Other in-school group 23,608 
     School-based juvenile probation 4,920 
     Team intervention 19,312 
     Crisis intervention 9,464 
     Alternative school placement 11,376 
     Academic supports 22,808 
     Teen parenting/pregnancy program 5,880 
     Drop-out prevention program 4,864 
     Mentoring 12,832 
     Conflict resolution 5,168 
     Other 1,648 
Total 349,824 
  
Were recommended school services accessed?   
Yes 137,672 
Some 16,976 
No 7,352 
Total 162,000 
  
If no or some, indicate why (mark all that apply)   
Services unavailable 816 
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Variable N 
Transportation problems 264 
Student refused 11,720 
Parent/guardian refused 1,880 
Waiting list 304 
Pending or incomplete 2,296 
School scheduling 1,144 
Other 4,904 
Don't know 2,032 
Total 25,360 
  
Community-agency services recommended by core team (mark all that apply)   
Assessment by licensed drug and alcohol provider 39,880 
Assessment by licensed mental health provider 58,136 
Assessment by behavior specialist (e.g. combined D & A, MH, violence, etc.) 10,640 
Other social services agencies (e.g. Children, Youth, & Families Services) 11,968 
Juvenile probation 5,696 
Other 13,440 
Total 139,760 
  
Recommendations from assessment (mark all that apply)   
Drug/Alcohol treatment - Outpatient 23,432 
Drug/Alcohol treatment - Inpatient 3,336 
Mental Health treatment - Outpatient 43,920 
Mental Health treatment - Inpatient 5,272 
Mental Health treatment - Behavioral health rehab services 1,992 
Referral to in-school support/aftercare services 19,128 
Community services 18,128 
No treatment or community services recommended 11,768 
Juvenile probation 6,176 
Information not available 9,064 
Total 142,216 
  
Were recommended community-agency services accessed?   
Yes 76,944 
Some 13,376 
No 23,064 
Total 113,384 
  
If no or some, indicate why (mark all that apply)   
Services unavailable 280 
Transportation problems 1,064 
Cost prohibitive 992 
No insurance 552 
Insurer refused to approve level of care recommended 288 
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Variable N 
Student refused 13,504 
Parent/guardian refused 7,160 
Waiting list 280 
Pending or incomplete 5,352 
Other 5,008 
Don't know 6,336 
Total 40,816 
  
If student is not attending school, indicate why   
Student receiving homebound instruction 2,640 
Student dropped out 7,864 
Student transferred to public LEA (district, alternative education program, or 
charter school) 
12,000 
Student absent - other 1,792 
Student deceased - suicide 16 
Student deceased - other 56 
Inpatient treatment 1,224 
Juvenile Detention Facility 2,192 
Student Transferred to nonpublic school 1,000 
Total 28,784 
  
PERFORMANCE MEASURES   
  
This student's attendance has   
Improved 17,064 
Remained the same 18,328 
Declined 4,048 
Not defined 227,680 
Total 267,120 
  
This student's overall academic performance has   
Improved 20,480 
Remained the same 24,080 
Declined 5,648 
Not defined 216,912 
Total 267,120 
  
This student was suspended since current referral   
Yes 25,760 
No 113,728 
Not defined 127,632 
Total 267,120 
  
This student violated D & A policy since current referral   
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Variable N 
Yes 4,728 
No 132,104 
Not defined 130,288 
Total 267,120 
  
The student was (mark one only)   
Promoted to next grade 101,912 
Graduated high school 27,512 
Retained 11,272 
Other 6,136 
Not defined 120,288 
Total 267,120 
  
County   
Adams (rural) 1960 
Allegheny (urban) 35240 
Armstrong (rural) 2040 
Beaver (urban) 4360 
Bedford (rural) 912 
Berks (urban) 13456 
Blair (urban) 4408 
Bradford (rural) 3248 
Bucks (urban) 11000 
Butler (rural) 3632 
Cambria (urban) 4040 
Cameron (rural) 120 
Carbon (urban) 1296 
Centre (urban) 1944 
Chester (urban) 13400 
Clarion (rural) 784 
Clearfield (rural) 2104 
Clinton (rural) 656 
Columbia (rural) 1784 
Crawford (rural) 2792 
Cumberland (urban) 3512 
Dauphin (urban) 5568 
Delaware (urban) 9752 
Elk (rural) 1712 
Erie (urban) 11560 
Fayette (rural) 2104 
Forest (rural) 160 
Franklin (rural) 1720 
Fulton (rural) 368 
Greene (rural) 968 
Huntingdon (rural) 1000 
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Variable N 
Indiana (rural) 1200 
Jefferson (rural) 968 
Juniata (rural) 432 
Lackawanna (urban) 4416 
Lancaster (urban) 7848 
Lawrence (rural) 1520 
Lebanon (rural) 2112 
Lehigh (urban) 8128 
Luzerne (urban) 5296 
Lycoming (urban) 3160 
McKean (rural) 2792 
Mercer (urban) 2176 
Mifflin (rural) 920 
Monroe (rural) 4880 
Montgomery (urban) 14944 
Montour (rural) 320 
Northampton (urban) 8632 
Northumberland (rural) 1328 
Perry (rural) 1056 
Philadelphia (urban) 8856 
Pike (rural) 1680 
Potter (rural) 736 
Schuylkill (rural) 2888 
Snyder (rural) 736 
Somerset (rural) 1424 
Sullivan (rural) 152 
Susquehanna (rural) 1152 
Tioga (rural) 848 
Union (rural) 256 
Venango (rural) 3584 
Warren (rural) 952 
Washington (urban) 6368 
Wayne (rural) 2688 
Westmoreland (urban) 7144 
Wyoming (rural) 232 
York (urban) 7664 
Not defined 32 
Total 267,120 
  
Is case rural or urban?   
Rural  62,888 
Urban 204,200 
Not defined 32 
Total 267,120 
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Appendix 4 
 
A.  SAP Data Entry Form 
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B.  Pennsylvania Student Assistance Program Effectiveness Checklist  
 
MEMBER NAME 
 
DATE 
BUILDING 
 
DISTRICT 
 
Instructions: Please rate each SAP component indicator for your SAP by using 
the following scale:  1: = Never Present 2: = Sometimes Present 3: = Present All 
of the Time 
 
COMPONENT 1 POLICIES AND PROCEDURES 
Building administrators are involved and support SAP 1 2 3  
Drug and Alcohol and Mental Health SAP liaison works with 
team 
1 2 3 
 
SAP Coordinator for the Building 1 2 3  
Policy violations and consequences for alcohol, drugs, 
involving weapons, tobacco 
1 2 3 
 
SAP Structure and organization (including members and 
titles, clear delineation of roles and responsibilities, meeting 
times, membership selection criteria, etc.) 
1 2 3 TOTAL 
 
   
 
COMPONENT 2 COMMUNICATIONS 
Description of SAP Services for faculty, students and others 
including handbooks, brochures, etc. 
1 2 3 
 
In-services for teachers, pupil personnel, support staff, and 
administrators provide time and support for SAP informational 
updates 
1 2 3 
 
Specific student communication strategy 1 2 3  
Specific parent communication strategy 1 2 3 TOTAL 
 
   
 
COMPONENT 3 REFERRAL MECHANISMS 
SAP is accessible to all targeted students 1 2 3  
Formal referral procedures and decision-making process 1 2 3  
Screening process includes clear and consistent student data 
collection and review procedures 
1 2 3 
 
Confidentiality guidelines for team are well delineated with 
members 
demonstrating respect for and understanding of parents' and 
students' privacy rights 
1 2 3 
 
Cases are continuously monitored 1 2 3 TOTAL 
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Component 4 Parent Participation 
Formal parent involvement procedure 1 2 3  
Policy statement defining parents/guardians as decision 
makers who provide active consent and includes a formal 
parent involvement and satisfaction procedure 
1 2 3 
 
Confidentiality guidelines known and respected 1 2 3  
Demonstration of respect for parent and family privacy rights 1 2 3  
Clear and consistent parent consent process and procedures 1 2 3  
Information release form process and procedures for consent 
to exchange confidential student information 
1 2 3 TOTAL 
 
   
 
COMPONENT 5 TEAM PLANNING 
Regular meeting time sufficient to complete SAP work 1 2 3  
Members' roles and responsibilities are articulated (e.g. 
leaders, secretary, case manager) 
1 2 3 
 
Case assignment and management procedures 1 2 3  
Regular meeting space with access to telephone 1 2 3  
Inter-team communication system 1 2 3 TOTAL 
 
   
 
COMPONENT 6 INTERVENTIONS AND RECOMMENDATIONS 
Support and provide linkages for students and parents to 
access school and community services 
1 2 3 
 
Team monitors and receives feedback on school and 
community assessments 
1 2 3 
 
Continuous monitoring of student progress, parent 
involvement and 
Recommendations 
1 2 3 
 
Written guidelines for dealing with problems that are beyond 
the scope of the school's responsibility (e.g. provision of 
treatment, suicidal assessment) 
1 2 3 
 
Written information available on community resources, 
services, and other options 
1 2 3 TOTAL 
 
   
 
COMPONENT 7 FOLLOW-UP AND SUPPORT 
Procedures promote student access to and compliance with 
school and community services and treatment 
recommendations 
1 2 3 
 
School resources are available and accessible 1 2 3  
Student follow-up procedure and process promotes student 
contact and support 
1 2 3 
 
Community resources are available and accessible 1 2 3  
Continuous monitoring of student progress, parent 
involvement and 
treatment recommendations compliance 
1 2 3 TOTAL 
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COMPONENT 8 TRAINING 
Team members participate in all Commonwealth Approved 
training 
1 2 3 
 
Team members participate in a maintenance and 
development training program 
1 2 3 
 
Team has adequate training schedule and budget 1 2 3  
Team members have opportunity and support for advanced 
SAP training 
1 2 3 
 
School and community agency staff participate in ongoing 
SAP training 
1 2 3 TOTAL 
 
   
 
COMPONENT 9 OUTCOME INDICATORS AND EVALUATION 
SAP monitoring and improvement mechanisms are in place 1 2 3  
SAP team maintains a student data management system to 
track student attendance, GPA, failed courses, grade 
retention, and school leaving 
1 2 3 
 
Student SAP service participation and utilization system 
provides accurate and timely information 
1 2 3 
 
Student interventions, recommendations, and outcomes are 
regularly assessed for quality and goal attainment 
1 2 3 
 
Stakeholder input and suggestions are solicited and utilized 1 2 3  
SAP satisfaction information is solicited and utilized 1 2 3 TOTAL 
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C.  SAP Team Composition Form 
 
SAP TEAM MEMBER NAME 
Not entered to protect identify 
(participating high school from pilot 
study) 
DATE 
5/21/2004 
BUILDING 
Not entered to protect identity 
HIGH SCHOOL/DISTRICT 
Not entered to protect identify 
SCHOOL YEAR  
 
TEAM MEMBERS* 
1995- 
1996 
1996- 
1997 
1997- 
1998 
1998- 
1999 
1999- 
2000 
2001- 
2002 
2002- 
2003 
2003- 
2004 
School 
Counselor(s) 
 
3 3 3 3 3 3 3 3 
Teacher(s) 
 
7 7 7 7 7 7 7 7 
Nurse(s) 
 
1 1 1 1 1 1 1 1 
Nurse 
Practitioner(s) 
 
0 0 0 0 0 0 0 0 
Dean(s) 
 
0 0 0 0 0 0 0 0 
Assistant Dean(s) 
 
0 0 0 0 0 0 0 0 
Principal(s) 
 
0 0 0 0 0 0 0 0 
Vice Principal(s) 
 
0 0 0 0 0 0 0 0 
School Police 
 
0 0 0 0 0 0 0 0 
School 
Psychologist(s) 
 
1 1 1 1 1 1 1 1 
Community Mental 
Health Provider(s) 
 
2 2 2 2 2 2 2 2 
Psychiatrist(s) 
 
0 0 0 0 0 0 0 0 
Social Worker(s) 
 
1 1 1 1 1 1 1 1 
Other (please list): 
Librarian (1),  
Administrator 
Liaison (1),  SAP 
3 3 3 3 3 3 3 3 
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SAP TEAM MEMBER NAME 
Not entered to protect identify 
(participating high school from pilot 
study) 
DATE 
5/21/2004 
BUILDING 
Not entered to protect identity 
HIGH SCHOOL/DISTRICT 
Not entered to protect identify 
SCHOOL YEAR  
 
TEAM MEMBERS* 
1995- 
1996 
1996- 
1997 
1997- 
1998 
1998- 
1999 
1999- 
2000 
2001- 
2002 
2002- 
2003 
2003- 
2004 
Team Secretary (1) 
 
* In each cell enter the number of SAP team members who are school 
counselors, etc. (1,2,3,4,…).  Do so for each school year for which the information 
is available. 
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Appendix 5 
 
A.  Screen for Youth Suicide Risk 
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Appendix 6 
A.  Youth Suicide Rates for Individual Pennsylvania Counties Based on Rural-Urban 
Continuum Codes 
Year  
 
 
County 
Rural 
Urban 
Continuum 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Allegheny 1 3 8 10 10 5 8 44 9.50% 11.20% 
Armstrong 1 0 0 0 0 0 0 0 0.50% 0.00% 
Beaver 1 2 0 0 1 0 0 3 1.30% 0.80% 
Bucks 1 0 3 5 7 1 4 20 4.60% 5.10% 
Butler 1 2 0 2 2 1 2 9 1.50% 2.30% 
Chester 1 1 4 1 2 3 2 13 3.60% 3.30% 
Delaware 1 4 0 3 2 4 3 16 4.90% 4.10% 
Fayette 1 1 2 1 2 1 1 8 1.10% 2.00% 
Montgomery 1 4 2 1 2 1 2 12 5.30% 3.00% 
Philadelphia 1 12 3 6 6 9 3 39 12.90% 9.90% 
Pike 1 0 0 0 0 0 0 0 0.40% 0.00% 
Washington 1 0 0 2 2 0 0 4 1.50% 1.00% 
Westmoreland 1 1 1 1 2 1 3 9 2.70% 2.30% 
TOTALS  30 23 32 38 26 28 177 49.80% 45.00% 
 
 
      
 
  
Berks 2 2 2 2 3 3 1 13 3.20% 3.30% 
Carbon 2 0 0 0 0 0 0 0 0.40% 0.00% 
Cumberland 2 2 1 2 2 2 1 10 2.00% 2.50% 
Dauphin 2 0 2 1 0 1 0 4 1.80% 1.00% 
Erie 2 0 1 3 1 1 1 7 2.60% 1.80% 
Lackawanna 2 2 0 2 1 2 3 10 1.70% 2.50% 
Lancaster 2 0 1 2 2 4 1 10 4.10% 2.50% 
Lehigh 2 0 1 4 3 3 2 13 2.40% 3.30% 
Luzerne 2 1 1 2 2 1 0 7 2.40% 1.80% 
Mercer 2 0 1 1 2 0 0 4 1.10% 1.00% 
Northampton 2 1 3 1 2 0 1 8 2.40% 2.00% 
Perry 2 0 0 0 0 0 1 1 0.40% 0.30% 
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Year  
 
 
County 
Rural 
Urban 
Continuum 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Wyoming 2 0 0 1 0 0 0 1 0.30% 0.30% 
York 2 3 4 2 2 2 2 15 2.90% 3.80% 
TOTALS  11 17 23 20 19 13 103 27.70% 26.10% 
 
 
      
 
  
Blair 3 3 2 0 0 2 1 8 1.10% 2.00% 
Cambria 3 0 1 2 3 1 2 9 1.20% 2.30% 
Centre 3 0 2 1 1 0 0 4 1.80% 1.00% 
Lebanon 3 1 2 0 0 1 0 4 0.90% 1.00% 
Lycoming 3 2 0 1 0 1 0 4 1.00% 1.00% 
TOTALS  6 7 4 4 5 3 29 6.00% 7.30% 
 
 
      
 
  
Adams 4 0 3 1 1 1 1 7 0.80% 1.80% 
Clearfield 4 0 1 0 0 2 1 4 0.60% 1.00% 
Columbia 4 0 1 1 0 1 0 3 0.70% 0.80% 
Crawford 4 2 0 0 0 0 1 3 0.80% 0.80% 
Franklin 4 0 0 1 0 0 1 2 1.00% 0.50% 
Indiana 4 1 1 1 0 0 2 5 1.00% 1.30% 
Lawrence 4 0 1 0 2 1 0 4 0.80% 1.00% 
Mifflin 4 0 0 1 0 0 0 1 0.30% 0.30% 
Monroe 4 0 2 1 0 1 1 5 1.40% 1.30% 
Northumberland 4 2 3 0 0 0 0 5 0.70% 1.30% 
Schuylkill 4 2 0 2 1 3 2 10 1.00% 2.50% 
Somerset 4 0 2 0 0 1 1 4 0.60% 1.00% 
Union 4 0 0 0 1 0 0 1 0.40% 0.30% 
Venango 4 0 0 0 0 2 0 2 0.50% 0.50% 
TOTALS  7 14 8 5 12 10 56 10.60% 14.40% 
 
 
      
 
  
Bedford 6 0 0 0 2 1 0 3 0.40% 0.80% 
Bradford 6 1 0 0 1 0 0 2 0.50% 0.50% 
Clarion 6 0 1 0 0 0 0 1 0.50% 0.30% 
Clinton 6 0 1 0 0 0 1 2 0.40% 0.50% 
Greene 6 2 0 0 0 0 0 2 0.30% 0.50% 
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Year  
 
 
County 
Rural 
Urban 
Continuum 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Huntingdon 6 0 1 0 0 0 0 1 0.40% 0.30% 
Juniata 6 0 0 0 0 1 0 1 0.20% 0.30% 
Montour 6 0 1 0 0 0 0 1 0.10% 0.30% 
Susquehanna 6 0 0 0 1 0 0 1 0.30% 0.30% 
Tioga 6 0 0 1 0 0 1 2 0.40% 0.50% 
Warren 6 0 1 0 0 0 0 1 0.30% 0.30% 
Wayne 6 0 0 0 0 0 0 0 0.30% 0.00% 
TOTALS  3 5 1 4 2 2 17 4.10% 4.60% 
 
 
      
 
  
Cameron 7 0 0 0 0 0 0 0 0.00% 0.00% 
Elk 7 1 0 1 0 0 1 3 0.30% 0.80% 
Jefferson 7 1 0 1 0 2 0 4 0.40% 1.00% 
McKean 7 1 0 0 0 1 0 2 0.40% 0.50% 
Snyder 7 0 0 0 0 0 0 0 0.40% 0.00% 
TOTALS  3 0 2 0 3 1 9 1.50% 2.30% 
 
 
      
 
  
Fulton 8 0 0 1 0 0 0 1 0.10% 0.30% 
Sullivan 8 0 0 0 0 0 0 0 0.10% 0.00% 
TOTALS  0 0 1 0 0 0 1 0.20% 0.30% 
 
 
      
 
  
Forest 9 0 0 0 0 0 0 0 0.10% 0.00% 
Potter 9 0 0 1 1 0 0 2 0.10% 0.50% 
TOTALS  0 0 1 1 0 0 2 0.20% 0.50% 
 
 
         
GRAND 
TOTALS 
 60 66 72 72 67 57 394 100.00% 100.00% 
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B.  Youth Suicide Rates for Individual Pennsylvania Counties Based on  
Urban Influence Codes 
Year  
 
 
County 
 
Urban 
Influence 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Allegheny 1 3 8 10 10 5 8 44 9.50% 11.20% 
Armstrong 1 0 0 0 0 0 0 0 0.50% 0.00% 
Beaver 1 2 0 0 1 0 0 3 1.30% 0.80% 
Bucks 1 0 3 5 7 1 4 20 4.60% 5.10% 
Butler 1 2 0 2 2 1 2 9 1.50% 2.30% 
Chester 1 1 4 1 2 3 2 13 3.60% 3.30% 
Delaware 1 4 0 3 2 4 3 16 4.90% 4.10% 
Fayette 1 1 2 1 2 1 1 8 1.10% 2.00% 
Montgomery 1 4 2 1 2 1 2 12 5.30% 3.00% 
Philadelphia 1 12 3 6 6 9 3 39 12.90% 9.90% 
Pike 1 0 0 0 0 0 0 0 0.40% 0.00% 
Washington 1 0 0 2 2 0 0 4 1.50% 1.00% 
Westmoreland 1 1 1 1 2 1 3 9 2.70% 2.30% 
TOTALS  30 23 32 38 26 28 177 49.80% 45.00% 
        
 
  
Berks 2 2 2 2 3 3 1 13 3.20% 3.30% 
Blair 2 3 2 0 0 2 1 8 1.10% 2.00% 
Cambria 2 0 1 2 3 1 2 9 1.20% 2.30% 
Carbon 2 0 0 0 0 0 0 0 0.40% 0.00% 
Centre 2 0 2 1 1 0 0 4 1.80% 1.00% 
Cumberland 2 2 1 2 2 2 1 10 2.00% 2.50% 
Dauphin 2 0 2 1 0 1 0 4 1.80% 1.00% 
Erie 2 0 1 3 1 1 1 7 2.60% 1.80% 
Lackawanna 2 2 0 2 1 2 3 10 1.70% 2.50% 
Lancaster 2 0 1 2 2 4 1 10 4.10% 2.50% 
Lebanon 2 1 2 0 0 1 0 4 0.90% 1.00% 
Lehigh 2 0 1 4 3 3 2 13 2.40% 3.30% 
Luzerne 2 1 1 2 2 1 0 7 2.40% 1.80% 
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Year  
 
 
County 
 
Urban 
Influence 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Lycoming 2 2 0 1 0 1 0 4 1.00% 1.00% 
Mercer 2 0 1 1 2 0 0 4 1.10% 1.00% 
Northampton 2 1 3 1 2 0 1 8 2.40% 2.00% 
Perry 2 0 0 0 0 0 1 1 0.40% 0.30% 
Wyoming 2 0 0 1 0 0 0 1 0.30% 0.30% 
York 2 3 4 2 2 2 2 15 2.90% 3.80% 
TOTALS  17 24 27 24 24 16 132 33.70% 33.40% 
 
 
      
 
  
Indiana 3 1 1 1 0 0 2 5 1.00% 1.30% 
Lawrence 3 0 1 0 2 1 0 4 0.80% 1.00% 
Monroe 3 0 2 1 0 1 1 5 1.40% 1.30% 
Venango 3 0 0 0 0 2 0 2 0.50% 0.50% 
TOTALS  1 4 2 2 4 3 16 3.70% 4.10% 
 
 
      
 
  
Clarion 4 0 1 0 0 0 0 1 0.50% 0.30% 
Greene 4 2 0 0 0 0 0 2 0.30% 0.50% 
TOTALS  2 1 0 0 0 0 3 0.80% 0.80% 
 
 
      
 
  
Adams 5 0 3 1 1 1 1 7 0.80% 1.80% 
Bradford 5 1 0 0 1 0 0 2 0.50% 0.50% 
Clearfield 5 0 1 0 0 2 1 4 0.60% 1.00% 
Clinton 5 0 1 0 0 0 1 2 0.40% 0.50% 
Columbia 5 0 1 1 0 1 0 3 0.70% 0.80% 
Crawford 5 2 0 0 0 0 1 3 0.80% 0.80% 
Franklin 5 0 0 1 0 0 1 2 1.00% 0.50% 
Huntingdon 5 0 1 0 0 0 0 1 0.40% 0.30% 
Mifflin 5 0 0 1 0 0 0 1 0.30% 0.30% 
Montour 5 0 1 0 0 0 0 1 0.10% 0.30% 
Northumberland 5 2 3 0 0 0 0 5 0.70% 1.30% 
Schuylkill 5 2 0 2 1 3 2 10 1.00% 2.50% 
Somerset 5 0 2 0 0 1 1 4 0.60% 1.00% 
Susquehanna 5 0 0 0 1 0 0 1 0.30% 0.30% 
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Year  
 
 
County 
 
Urban 
Influence 
Code 2000 2001 2002 2003 2004 2005 
 
 
Total 
Suicides 
 
 
% of 
Population 
 
 
% of 
Suicides 
Union 5 0 0 0 1 0 0 1 0.40% 0.30% 
Warren 5 0 1 0 0 0 0 1 0.30% 0.30% 
TOTALS  7 14 6 5 8 8 48 8.90% 12.50% 
 
 
      
 
  
Bedford 6 0 0 0 2 1 0 3 0.40% 0.80% 
Snyder 6 0 0 0 0 0 0 0 0.40% 0.00% 
Tioga 6 0 0 1 0 0 1 2 0.40% 0.50% 
Wayne 6 0 0 0 0 0 0 0 0.30% 0.00% 
TOTALS  0 0 1 2 1 1 5 1.50% 1.30% 
 
 
      
 
  
Fulton 7 0 0 1 0 0 0 1 0.10% 0.30% 
Juniata 7 0 0 0 0 1 0 1 0.20% 0.30% 
Sullivan 7 0 0 0 0 0 0 0 0.10% 0.00% 
TOTALS  0 0 1 0 1 0 2 0.40% 0.60% 
 
 
      
 
  
Elk 8 1 0 1 0 0 1 3 0.30% 0.80% 
McKean 8 1 0 0 0 1 0 2 0.40% 0.50% 
TOTALS  2 0 1 0 1 1 5 0.70% 1.30% 
 
 
      
 
  
Cameron 9 0 0 0 0 0 0 0 0.00% 0.00% 
Jefferson 9 1 0 1 0 2 0 4 0.40% 1.00% 
Potter 9 0 0 1 1 0 0 2 0.10% 0.50% 
TOTALS  1 0 2 1 2 0 6 0.50% 1.50% 
        
 
  
Forest 10 0 0 0 0 0 0 0 0.10% 0.00% 
TOTALS  0 0 0 0 0 0 0 0.10% 0.00% 
        
 
  
GRAND 
TOTALS 
0 60 66 72 72 67 57 394 100.00% 100.00% 
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Appendix 7 
 
A.  Worksheets for SAP Team Members 
Form 1.  Worksheet of Student Reasons for Referral and Predicted Outcomes from 2008 SAP 
Study 
Educational Outcomes Referral Reasons 
 
Instructions:  Check all reasons that 
apply.  Review associated outcomes from 
the 2008 SAP study (located to the right 
of the check mark[s]). 
 
 
Drug & 
Alcohol 
Policy 
Violations 
 
 
 
Promotion/ 
Graduation 
Status 
 
 
 
 
 
Suspensions 
 
 
 
 
Academic 
Performance 
 
 
 
 
 
Attendance 
Suicidal Ideation, Gesture, or 
Attempt and Self-Reported 
Problem 
_____ 
-
**
 +**   +** 
Attendance 
_____ +** +*** +*** +** -** 
Behavioral Concerns 
_____ +*** +*** +***   
Violated Other School Policy 
_____ +*** +** +***   
Unexplained Drop in Grades 
_____  +**  -*** -** 
Suicidal Ideation, Gesture, or 
Attempt 
_____ +**  -***   
Involvement in Legal System 
_____ +**  +***   
Violated Drug & Alcohol 
Policy 
_____ +***  +***   
Suffered Recent Loss 
_____  -
**
 -
***
 -
***
  
Self-Reported Problem 
_____  -
***
 -
***
 -
***
 -
***
 
Social Concerns 
_____  -
***
 -
**
   
Other Referral Reason 
_____  -
**
 -
**
 -
**
 +** 
Academic 
Performance/Performing 
Below Academic Ability 
_____ 
 +*** +***   
Child Abuse and Neglect 
_____   -
**
 -
**
  
Traumatic Event 
_____   -
**
   
Re-Entry into School 
_____   +** -** -** 
Violated Violence and 
Weapons Policy 
_____ 
  +***   
*** p = 0.000, ** p < 0.05 
+ indicated odds ratios greater than one of an improved educational outcome. 
- indicated odds ratios less than one of an improved educational outcome. 
 
  337 
Form 2.  Worksheet of Student Services and Predicted Outcomes from 2008 SAP Study 
Educational Outcomes Services 
 
Instructions:  Check all services of 
interest.  Review associated outcomes 
from the 2008 SAP study (located to 
the right of the check mark[s]). 
 
 
 
Drug/ 
Alcohol 
Policy 
Violations 
 
 
 
 
Promotion/ 
Graduation 
Status 
 
 
 
 
 
 
Suspensions 
 
 
 
 
 
Academic 
Performance 
 
 
 
 
 
 
Attendance 
Drug/alcohol education/ 
prevention group (S) _____ +
**
 --
***
 ++*** ++**  
One-to-one follow-up (S) 
_____ 
+** --** ++*** -** --*** 
Alternative school 
placement (S) _____ +
***
 ++** +**    ++**  -**     --*** 
One-to-one counseling  (S) 
_____ 
+** ++** ++** +**  
Children & youth services 
(TR) _____ +
***
 ++** ++***   
Juvenile probation (S) 
_____ +**  
+**     
++** 
++***  
Assessment by behavior 
specialist (e.g. combined 
drug and alcohol, mental 
health, violence, etc.) (TR) 
_____ 
+**  +**     ++**   
Assessment by licensed 
drug and alcohol provider 
(TR) 
_____ 
+***  +***  ++***   
Crisis intervention (S) 
_____ 
+**  ++*** -**  
Continue existing mental 
health services (TR) _____ 
+**    --** 
Faith organization (TR) 
_____ 
+**     
After-care services (CA) 
_____ 
 -
**
   +** 
Mental health support group 
(S) _____ 
 --
***
    
Other in-school group (S) 
_____ 
 --
***
   --
***
 
*
 - p < .1 , ** - p < .05, *** - p = 0.000 
+ indicated odds ratio greater than one of an improved educational outcome for suicidal students. 
- indicated odds ratio less than one of an improved educational outcome for suicidal students. 
++ indicated odds ratio greater than one of an improved educational outcome for all other students combined. 
-- indicated odds ratio less than one of an improved educational outcome for all other students combined. 
S – school service, CA – community-agency service, TR – SAP team recommendation, IEV – interaction effect 
variable (interaction term). 
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Services Educational Outcomes 
 
Instructions:  Check all services of 
interest.  Review associated 
outcomes from the 2008 SAP study 
(located to the right of the check 
mark[s]). 
 
 
 
 
Drug/ 
Alcohol 
Policy 
Violations 
 
 
 
 
 
Promotion/ 
Graduation 
Status 
 
 
 
 
 
 
 
Suspensions 
 
 
 
 
 
 
Academic 
Performance 
 
 
 
 
 
 
 
Attendance 
Other social services 
agencies (e.g. 
Children, Youth, and 
Family services)  (TR) 
_____ 
 -
**
   ++***   --** 
Academic support (S) 
_____ 
 +*** ++*** ++*** --*** -***  --*** 
Outpatient 
drug/alcohol treatment 
(CA) 
_____ 
 +*** ++*** ++*** +**  ++***  
Mental health 
treatment—partial 
program (CA) 
_____ 
 +**   ++**    
SAP Team 
Intervention (S) _____ 
 ++*** -**  ++** ++**  
Drop-out prevention 
program (S) _____ 
 ++*** +**  ++***   
Multidisciplinary Team 
Evaluation (MTE) (S) _____ 
 ++*** +**  ++***   
Other community 
services (CA) _____ 
 +***  ++*** +**  ++*** -**  
Academic support 
(CA) _____ 
 ++*** ++** ++**  
Inpatient drug/alcohol 
treatment (CA) _____ 
 ++** ++***   
Inpatient mental health 
treatment (CA) _____ 
 ++*** ++**   
Juvenile probation 
(CA) _____ 
 ++*** ++**   
Outpatient mental 
health treatment (CA) _____ 
 ++*** ++*** -**  
*
 - p < .1 , ** - p < .05, *** - p = 0.000 
+ indicated odds ratio greater than one of an improved educational outcome for suicidal students. 
- indicated odds ratio less than one of an improved educational outcome for suicidal students. 
++ indicated odds ratio greater than one of an improved educational outcome for all other students combined. 
-- indicated odds ratio less than one of an improved educational outcome for all other students combined. 
S – school service, CA – community-agency service, TR – SAP team recommendation, IEV – interaction effect 
variable (interaction term). 
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Services Educational Outcomes 
 
Instructions:  Check all 
services of interest.  Review 
associated outcomes from the 
2008 SAP study (located to the 
right of the check mark[s]). 
 
 
 
 
 
Drug/ 
Alcohol 
Policy 
Violations 
 
 
 
 
 
 
Promotion/ 
Graduation 
Status 
 
 
 
 
 
 
 
 
Suspensions 
 
 
 
 
 
 
 
Academic 
Performance 
 
 
 
 
 
 
 
 
Attendance 
Unknown 
ethnicity (CV) _____   --
***
   
No services 
recommended 
(CA) 
_____ 
  --
***
  --
**
 
Crisis 
intervention & 
outpatient mental 
health treatment 
(IEV) 
_____ 
  +** +** +** 
Conflict 
resolution (S) _____   ++
***
   
Mentoring (S) 
_____ 
  ++** -** -**  --** 
Social worker (S) 
_____ 
  ++**  --*** 
Assessment by 
other social 
services agency 
(TR) 
_____ 
  ++** ++*  
Juvenile 
probation (TR) _____ 
  ++**   
Drug/alcohol 
aftercare/support 
group (S) 
_____ 
   --
**
  
Other (TR) 
_____ 
   --
**
  
One-to-one 
follow-up & 
outpatient mental 
health treatment 
(IEV) 
_____ 
   +**  
Continue existing 
drug and alcohol 
services 
_____ 
   ++** ++** 
*
 - p < .1 , ** - p < .05, *** - p = 0.000 
+ indicated odds ratio greater than one of an improved educational outcome for suicidal students. 
- indicated odds ratio less than one of an improved educational outcome for suicidal students. 
++ indicated odds ratio greater than one of an improved educational outcome for all other students combined. 
-- indicated odds ratio less than one of an improved educational outcome for all other students combined. 
S – school service, CA – community-agency service, TR – SAP team recommendation, IEV – interaction effect 
variable (interaction term). 
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Services Educational Outcomes 
 
Instructions:  Check all 
services of interest.  Review 
associated outcomes from the 
2008 SAP study (located to the 
right of the check mark[s]). 
 
 
 
 
 
Drug/ 
Alcohol 
Policy 
Violations 
 
 
 
 
 
 
Promotion/ 
Graduation 
Status 
 
 
 
 
 
 
 
 
Suspensions 
 
 
 
 
 
 
 
Academic 
Performance 
 
 
 
 
 
 
 
 
Attendance 
Other school 
services (S) _____     --
**
 
Mental health 
treatment—
behavioral health 
services rehab 
(CA) 
_____ 
    ++** 
*
 - p < .1 , ** - p < .05, *** - p = 0.000 
+ indicated odds ratio greater than one of an improved educational outcome for suicidal students. 
- indicated odds ratio less than one of an improved educational outcome for suicidal students. 
++ indicated odds ratio greater than one of an improved educational outcome for all other students combined. 
-- indicated odds ratio less than one of an improved educational outcome for all other students combined. 
S – school service, CA – community-agency service, TR – SAP team recommendation, IEV – interaction effect 
variable (interaction term). 
 
 
 
